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Well known facts about congestion games

1. Learning dynamics such as Multiplicative Weights Updates
(MWU) in congestion games converge to Nash equilibria.

2. Nash equilibria are near optimal (Price of Anarchy is small) ⇒
⇒ Via (λ, µ)-smoothness arguments regret-minimizing
learning algorithms have near optimal time-average
performance.



Stress tests for congestion games

1. Learning dynamics such as Multiplicative Weights Updates
(MWU) in congestion games converge to Nash equilibria. In
games with many agents, the dynamics can cycle or
become chaotic.

2. Nash equilibria are near optimal (Price of Anarchy is small) ⇒
⇒ Via (λ, µ)-smoothness arguments regret-minimizing
learning algorithms have near optimal time-average
performance. Convergence to near optimal performance can
be rather slow in games with many agents. Practical
performance can be bad even with PoA=1.

Chaos is robust and emerges even for two parallel links and linear
cost functions.
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Congestion games

Congestion games are a class of games in game theory first
proposed by Rosenthal in 1973. In a congestion/routing game each
player chooses as a strategy path in a graph (set of edges). The
cost of each player depends
I on the resources he chooses
I and the number of players choosing the same resource.

Edges e.g.correspond to different driving routes.



Congestion games
A congestion game is defined by the tuple (N ;E; (Si)i∈N ; (ce)e∈E)

I N set of players
I E set of edges/facilities/ bins
I Si ⊂ 2E the set of strategies of player i
I ce : {1, ..., N} → R+ cost function of edge e (increasing

function)
For any state s = (s1, ..., sN )
I le(s) number of players that use edge e
I ci(s) =

∑
e∈si ce(le) the cost function of player using path s

Each player aims at minimizing his cost.
There exists a (potential) function Φ =

∑
e

∑le(s)
l=1 ce(l), which at

each state s captures the deviation incentives for all agents:
Φ(si, s−i)− Φ(s′i, s−i) = ci(si, s−i)− ci(s′i, s−i) ∀si, s−i ∈ Si
The (local) minima of Φ are Nash equilibria.



Non-atomic Congestion games

A congestion game is defined by the tuple (N ;E; (Si)i∈N ; (ce)e∈E)

I N∈ R+ the total system demand
I E set of edges/facilities/ bins
I Si ⊂ 2E the set of strategies of player i
I ce : R+ → R+ cost function of edge e (increasing function)

For any state s = (s1, ..., sN )
I le(s) total flow of players that use edge e
I ci(s) =

∑
e∈si ce(le) the cost function of player using path s

Each player aims at minimizing his cost.
There exists a convex (potential) function Φ =

∑
e

∫ le(s)
0 ce(l)dl.

The (global) minima of Φ are Nash equilibria.



Price of Anarchy

Price of Anarchy (Koutsoupias, Papadimitriou ’99)
The price of anarchy of a game is the ratio of social cost in the
worst case scenario (assuming players are selfish) divided by the
social cost of the optimum state:

PoA =
sup

Nash Eq.
SC(x)

minSC(x)

where the social cost of a state SC(x) is the sum of costs of
agents.

For non-atomic congestion games with linear cost functions
PoA ≤ 4/3. (Roughgarden, Tardos ’00)
For atomic congestion games with linear cost functions
PoA ≤ 5/2. (Koutsoupias, Christodoulou ’05)



Price of Anarchy decreases with many agents!

I (Feldman et al. ’16) Stronger PoA bounds are possible in
games with many agents. Specifically, even in the case of
atomic congestion games, the better non-atomic bounds apply
(i.e. 4/3 instead of 5/2 for linear congestion games).

I Under extra assumptions, in the heavy traffic regime
PoA → 1. (Colini-Baldeschi et al. ’16-’17)



Simple game: Two parallel links

I agents have two available strategies γ1 = {e1}, γ2 = {e2}
I their cost functions ce1(l) = l, ce2(l) = l depend on number

(part of the flow) of players using edge/strategy e1 and e2
respectively.

BA
ce2(l)=l

ce1(l)=l

Atomic game N = 2, PoA= 3/2.
Atomic game N = 2K, PoA= 1+1/N.
Non-atomic game N , PoA=1.
Intuitively, atomic games look like non-atomic as the effects of a
single agent become negligible.



Is the large population limit is enough for optimal
performance?

We will study the effects a simple non-atomic congestion game
with total demand N, two parallel links and linear cost functions
where all agents/flow update their behavior with the same simple
learning rule.
I PoA reduction comes at the cost of destabilizing the system.

Equilibrium is optimal, but learning it is trickier!
I Every system has a carrying capacity N0, above which

dynamics is non-equilibrating.
I By increasing the total demand, we can prove that the system

eventually becomes chaotic, invalidating the PoA predictions
of near-optimal system performance.



Multiplicative Weights Update

A distribution for a player having the set of strategies S, is
maintained on a certain set, and at each step the probability
assigned to action γ is multiplied by (1− ε)c(γ), where c(γ) is a
cost of the action γ ∈ S, ε ∈ (0, 1) is learning rate

pγ(t+ 1) = pγ(t) (1− ε)cγ(t)∑
γ′∈S

pγ′(t)(1− ε)cγ′ (t)

MWU is the discrete time variant of replicator dynamics.
It is known to have good properties from the perspective of online
optimization.



Regret

We compare the expected reward of an algorithm to the reward
incurred by the best fixed action in hindsight.

Definition
Fix cost vectors c1, . . . , cT . The (expected) regret of the
(randomized) algorithm A choosing actions according x1, . . . , xT is

T∑
t=1

Esn∼xncn(sn)︸ ︷︷ ︸
our algorithm

−min
s∈S

T∑
n=1

cn(s)︸ ︷︷ ︸
best fixed action

. (1)

The regret of MWU with parameter ε given any sequence of costs
~c1, . . . ,~cT ∈ [0, 1]m is at most ε ∗ T + ln(m)/ε.
In the case of two actions, m = |S| = 2, the regret of MWU is at
most ε ∗ T + ln(2)/ε.



Full model: Simple congestion game + MWU(ε)

Non-atomic congestion game with two edges e1, e2 and total
demand N .
I All agents update their probability distribution (x, 1− x) using

MWU with fixed learning rate ε. Total flow on e1 is Nx,
whereas on e2 it is N(1− x).

I Cost functions are linear functions ce1(l) = αl, ce2(l) = βl
where l is part of the flow (players) using edge/strategy e1
and e2 respectively.

BA
βl

αl



One dimensional dynamical system due to MWU applied
on a simple congestion game

Dynamics which MWU generates can be described by
fa,b : [0, 1] 7→ [0, 1], where

fa,b(x) = x

x+ (1− x) exp(a(x− b)) ,

with a > 0, b ∈ (0, 1), and

a = (α+ β)N ln
( 1

1− ε

)
, b = β

α+ β
.



Dynamics introduced by the MWU algorithm

Dynamics which MWU generates can be described by
fa,b : [0, 1] 7→ [0, 1], where

fa,b(x) = x

x+ (1− x) exp(a(x− b)) ,

with a > 0, b ∈ (0, 1), and

a = N ln
( 1

1− ε

)
, b = β

with α+ β = 1.



Transformation fa,b(x) = x
x+(1−x) exp(a(x−b))
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Fully symmetric case — same cost functions

Theorem
Let ce1 = ce2 , that is b = 1

2 .
1. If 0 < a ≤ 8 then fa,1/2-trajectories of all points of (0, 1)

converge to the fixed point 1/2 (Nash equilibrium).
2. If a > 8 then fa,1/2 has a periodic attracting orbit
{ρa, 1− ρa}, where 0 < ρa < 1/2. This orbit attracts
trajectories of all points of (0, 1), except countably many
points, whose trajectories eventually fall to the repelling fixed
point 1/2.

Proof hint: By Sharkovsky’s theorem any discrete dynamical
system f : [0, 1]→ [0, 1] where f is a continuous function if it does
not have a periodic point of period 4 it only has fixed points and
periodic points of period 2. By symmetries of fa,1/2 we can argue
that every initial condition either converges to a fixed point or a
periodic orbit of period 2. When a > 8 the Nash equilibrium
becomes unstable.
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Broken symmetry — cost functions are different

What about asymmetric case, when cost functions are different???

CHAOS



The route to chaos
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a = 7
<latexit sha1_base64="Xzudfx7pakEC3GCXiAomYz2R7UY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjBdMW2lAm2027dLMJuxuhhP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05pbX1jc6u8XdnZ3ds/qB4etXWSKcp8mohEdUPUTHDJfMONYN1UMYxDwTrh5Hbudx6Z0jyRD2aasiDGkeQRp2is5CO5Jo1BtebW3QXIX+IVpAYFWoPqZ3+Y0Cxm0lCBWvc8NzVBjspwKtis0s80S5FOcMR6lkqMmQ7yxbEzcmaVIYkSZUsaslB/TuQYaz2NQ9sZoxnrVW8u/uf1MhNdBTmXaWaYpMtFUSaIScj8czLkilEjppYgVdzeSugYFVJj86nYELzVl/+S9kXdc+ve/WWteVPEUYYTOIVz8KABTbiDFvhAgcMTvMCrI51n5815X7aWnGLmGH7B+fgGamWNwQ==</latexit><latexit sha1_base64="Xzudfx7pakEC3GCXiAomYz2R7UY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjBdMW2lAm2027dLMJuxuhhP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05pbX1jc6u8XdnZ3ds/qB4etXWSKcp8mohEdUPUTHDJfMONYN1UMYxDwTrh5Hbudx6Z0jyRD2aasiDGkeQRp2is5CO5Jo1BtebW3QXIX+IVpAYFWoPqZ3+Y0Cxm0lCBWvc8NzVBjspwKtis0s80S5FOcMR6lkqMmQ7yxbEzcmaVIYkSZUsaslB/TuQYaz2NQ9sZoxnrVW8u/uf1MhNdBTmXaWaYpMtFUSaIScj8czLkilEjppYgVdzeSugYFVJj86nYELzVl/+S9kXdc+ve/WWteVPEUYYTOIVz8KABTbiDFvhAgcMTvMCrI51n5815X7aWnGLmGH7B+fgGamWNwQ==</latexit><latexit sha1_base64="Xzudfx7pakEC3GCXiAomYz2R7UY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjBdMW2lAm2027dLMJuxuhhP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05pbX1jc6u8XdnZ3ds/qB4etXWSKcp8mohEdUPUTHDJfMONYN1UMYxDwTrh5Hbudx6Z0jyRD2aasiDGkeQRp2is5CO5Jo1BtebW3QXIX+IVpAYFWoPqZ3+Y0Cxm0lCBWvc8NzVBjspwKtis0s80S5FOcMR6lkqMmQ7yxbEzcmaVIYkSZUsaslB/TuQYaz2NQ9sZoxnrVW8u/uf1MhNdBTmXaWaYpMtFUSaIScj8czLkilEjppYgVdzeSugYFVJj86nYELzVl/+S9kXdc+ve/WWteVPEUYYTOIVz8KABTbiDFvhAgcMTvMCrI51n5815X7aWnGLmGH7B+fgGamWNwQ==</latexit><latexit sha1_base64="Xzudfx7pakEC3GCXiAomYz2R7UY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjBdMW2lAm2027dLMJuxuhhP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05pbX1jc6u8XdnZ3ds/qB4etXWSKcp8mohEdUPUTHDJfMONYN1UMYxDwTrh5Hbudx6Z0jyRD2aasiDGkeQRp2is5CO5Jo1BtebW3QXIX+IVpAYFWoPqZ3+Y0Cxm0lCBWvc8NzVBjspwKtis0s80S5FOcMR6lkqMmQ7yxbEzcmaVIYkSZUsaslB/TuQYaz2NQ9sZoxnrVW8u/uf1MhNdBTmXaWaYpMtFUSaIScj8czLkilEjppYgVdzeSugYFVJj86nYELzVl/+S9kXdc+ve/WWteVPEUYYTOIVz8KABTbiDFvhAgcMTvMCrI51n5815X7aWnGLmGH7B+fgGamWNwQ==</latexit>

�a,b(x)
<latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit><latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit><latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit><latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit>

a = 10.2
<latexit sha1_base64="pEFU9/e1Ys9w8DdYw7haUqB6UgA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjBfsBbSib7aRdutnE3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBordSi5Jp5brfXLFbfqzkFWiZeTCuRo9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/m907JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGVn3GZpAYlWywKU0FMTGbPkwFXyIyYWEKZ4vZWwkZUUWZsRCUbgrf88ipp1ao2Me/+olK/yeMowgmcwjl4cAl1uIMGNIGBgGd4hTfn0Xlx3p2PRWvByWeO4Q+czx+uIY5p</latexit><latexit sha1_base64="pEFU9/e1Ys9w8DdYw7haUqB6UgA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjBfsBbSib7aRdutnE3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBordSi5Jp5brfXLFbfqzkFWiZeTCuRo9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/m907JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGVn3GZpAYlWywKU0FMTGbPkwFXyIyYWEKZ4vZWwkZUUWZsRCUbgrf88ipp1ao2Me/+olK/yeMowgmcwjl4cAl1uIMGNIGBgGd4hTfn0Xlx3p2PRWvByWeO4Q+czx+uIY5p</latexit><latexit sha1_base64="pEFU9/e1Ys9w8DdYw7haUqB6UgA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjBfsBbSib7aRdutnE3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBordSi5Jp5brfXLFbfqzkFWiZeTCuRo9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/m907JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGVn3GZpAYlWywKU0FMTGbPkwFXyIyYWEKZ4vZWwkZUUWZsRCUbgrf88ipp1ao2Me/+olK/yeMowgmcwjl4cAl1uIMGNIGBgGd4hTfn0Xlx3p2PRWvByWeO4Q+czx+uIY5p</latexit><latexit sha1_base64="pEFU9/e1Ys9w8DdYw7haUqB6UgA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjBfsBbSib7aRdutnE3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBordSi5Jp5brfXLFbfqzkFWiZeTCuRo9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/m907JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGVn3GZpAYlWywKU0FMTGbPkwFXyIyYWEKZ4vZWwkZUUWZsRCUbgrf88ipp1ao2Me/+olK/yeMowgmcwjl4cAl1uIMGNIGBgGd4hTfn0Xlx3p2PRWvByWeO4Q+czx+uIY5p</latexit>

a = 13.2
<latexit sha1_base64="OSWluOE9KZMOOfqB5+HAH2fYDK0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4CkkV9CIUvXisYD+gDWWz3bRLN5u4OxFK6Z/w4kERr/4db/4bt20O2vpg4PHeDDPzwlQKg5737aysrq1vbBa2its7u3v7pYPDhkkyzXidJTLRrZAaLoXidRQoeSvVnMah5M1weDv1m09cG5GoBxylPIhpX4lIMIpWalFyTfxzt9ItlT3Xm4EsEz8nZchR65a+Or2EZTFXyCQ1pu17KQZjqlEwySfFTmZ4StmQ9nnbUkVjboLx7N4JObVKj0SJtqWQzNTfE2MaGzOKQ9sZUxyYRW8q/ue1M4yugrFQaYZcsfmiKJMEEzJ9nvSE5gzlyBLKtLC3EjagmjK0ERVtCP7iy8ukUXF9z/XvL8rVmzyOAhzDCZyBD5dQhTuoQR0YSHiGV3hzHp0X5935mLeuOPnMEfyB8/kDsrOObA==</latexit><latexit sha1_base64="OSWluOE9KZMOOfqB5+HAH2fYDK0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4CkkV9CIUvXisYD+gDWWz3bRLN5u4OxFK6Z/w4kERr/4db/4bt20O2vpg4PHeDDPzwlQKg5737aysrq1vbBa2its7u3v7pYPDhkkyzXidJTLRrZAaLoXidRQoeSvVnMah5M1weDv1m09cG5GoBxylPIhpX4lIMIpWalFyTfxzt9ItlT3Xm4EsEz8nZchR65a+Or2EZTFXyCQ1pu17KQZjqlEwySfFTmZ4StmQ9nnbUkVjboLx7N4JObVKj0SJtqWQzNTfE2MaGzOKQ9sZUxyYRW8q/ue1M4yugrFQaYZcsfmiKJMEEzJ9nvSE5gzlyBLKtLC3EjagmjK0ERVtCP7iy8ukUXF9z/XvL8rVmzyOAhzDCZyBD5dQhTuoQR0YSHiGV3hzHp0X5935mLeuOPnMEfyB8/kDsrOObA==</latexit><latexit sha1_base64="OSWluOE9KZMOOfqB5+HAH2fYDK0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4CkkV9CIUvXisYD+gDWWz3bRLN5u4OxFK6Z/w4kERr/4db/4bt20O2vpg4PHeDDPzwlQKg5737aysrq1vbBa2its7u3v7pYPDhkkyzXidJTLRrZAaLoXidRQoeSvVnMah5M1weDv1m09cG5GoBxylPIhpX4lIMIpWalFyTfxzt9ItlT3Xm4EsEz8nZchR65a+Or2EZTFXyCQ1pu17KQZjqlEwySfFTmZ4StmQ9nnbUkVjboLx7N4JObVKj0SJtqWQzNTfE2MaGzOKQ9sZUxyYRW8q/ue1M4yugrFQaYZcsfmiKJMEEzJ9nvSE5gzlyBLKtLC3EjagmjK0ERVtCP7iy8ukUXF9z/XvL8rVmzyOAhzDCZyBD5dQhTuoQR0YSHiGV3hzHp0X5935mLeuOPnMEfyB8/kDsrOObA==</latexit><latexit sha1_base64="OSWluOE9KZMOOfqB5+HAH2fYDK0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4CkkV9CIUvXisYD+gDWWz3bRLN5u4OxFK6Z/w4kERr/4db/4bt20O2vpg4PHeDDPzwlQKg5737aysrq1vbBa2its7u3v7pYPDhkkyzXidJTLRrZAaLoXidRQoeSvVnMah5M1weDv1m09cG5GoBxylPIhpX4lIMIpWalFyTfxzt9ItlT3Xm4EsEz8nZchR65a+Or2EZTFXyCQ1pu17KQZjqlEwySfFTmZ4StmQ9nnbUkVjboLx7N4JObVKj0SJtqWQzNTfE2MaGzOKQ9sZUxyYRW8q/ue1M4yugrFQaYZcsfmiKJMEEzJ9nvSE5gzlyBLKtLC3EjagmjK0ERVtCP7iy8ukUXF9z/XvL8rVmzyOAhzDCZyBD5dQhTuoQR0YSHiGV3hzHp0X5935mLeuOPnMEfyB8/kDsrOObA==</latexit>

a = 15
<latexit sha1_base64="X3YbmgUsyK7kSwhkx2L1ywjr6nM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoheh6MVjBfsB7VKyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPXBwOO9GWbmhYngxvr+t1dYWV1b3yhulra2d3b3yvsHTaNSTVmDKqF0OySGCS5Zw3IrWDvRjMShYK1wdDv1W09MG67kgx0nLIjJQPKIU2Kd1CToGuGLXrniV/0Z0DLBOalAjnqv/NXtK5rGTFoqiDEd7Cc2yIi2nAo2KXVTwxJCR2TAOo5KEjMTZLNrJ+jEKX0UKe1KWjRTf09kJDZmHIeuMyZ2aBa9qfif10ltdBVkXCapZZLOF0WpQFah6euozzWjVowdIVRzdyuiQ6IJtS6gkgsBL768TJpnVexX8f15pXaTx1GEIziGU8BwCTW4gzo0gMIjPMMrvHnKe/HevY95a8HLZw7hD7zPH9ecjfo=</latexit><latexit sha1_base64="X3YbmgUsyK7kSwhkx2L1ywjr6nM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoheh6MVjBfsB7VKyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPXBwOO9GWbmhYngxvr+t1dYWV1b3yhulra2d3b3yvsHTaNSTVmDKqF0OySGCS5Zw3IrWDvRjMShYK1wdDv1W09MG67kgx0nLIjJQPKIU2Kd1CToGuGLXrniV/0Z0DLBOalAjnqv/NXtK5rGTFoqiDEd7Cc2yIi2nAo2KXVTwxJCR2TAOo5KEjMTZLNrJ+jEKX0UKe1KWjRTf09kJDZmHIeuMyZ2aBa9qfif10ltdBVkXCapZZLOF0WpQFah6euozzWjVowdIVRzdyuiQ6IJtS6gkgsBL768TJpnVexX8f15pXaTx1GEIziGU8BwCTW4gzo0gMIjPMMrvHnKe/HevY95a8HLZw7hD7zPH9ecjfo=</latexit><latexit sha1_base64="X3YbmgUsyK7kSwhkx2L1ywjr6nM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoheh6MVjBfsB7VKyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPXBwOO9GWbmhYngxvr+t1dYWV1b3yhulra2d3b3yvsHTaNSTVmDKqF0OySGCS5Zw3IrWDvRjMShYK1wdDv1W09MG67kgx0nLIjJQPKIU2Kd1CToGuGLXrniV/0Z0DLBOalAjnqv/NXtK5rGTFoqiDEd7Cc2yIi2nAo2KXVTwxJCR2TAOo5KEjMTZLNrJ+jEKX0UKe1KWjRTf09kJDZmHIeuMyZ2aBa9qfif10ltdBVkXCapZZLOF0WpQFah6euozzWjVowdIVRzdyuiQ6IJtS6gkgsBL768TJpnVexX8f15pXaTx1GEIziGU8BwCTW4gzo0gMIjPMMrvHnKe/HevY95a8HLZw7hD7zPH9ecjfo=</latexit><latexit sha1_base64="X3YbmgUsyK7kSwhkx2L1ywjr6nM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoheh6MVjBfsB7VKyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPXBwOO9GWbmhYngxvr+t1dYWV1b3yhulra2d3b3yvsHTaNSTVmDKqF0OySGCS5Zw3IrWDvRjMShYK1wdDv1W09MG67kgx0nLIjJQPKIU2Kd1CToGuGLXrniV/0Z0DLBOalAjnqv/NXtK5rGTFoqiDEd7Cc2yIi2nAo2KXVTwxJCR2TAOo5KEjMTZLNrJ+jEKX0UKe1KWjRTf09kJDZmHIeuMyZ2aBa9qfif10ltdBVkXCapZZLOF0WpQFah6euozzWjVowdIVRzdyuiQ6IJtS6gkgsBL768TJpnVexX8f15pXaTx1GEIziGU8BwCTW4gzo0gMIjPMMrvHnKe/HevY95a8HLZw7hD7zPH9ecjfo=</latexit>

�a,b(x)
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�a,b(x)
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�a,b(x)
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b<latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit>

b<latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit>

b<latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit>

b = 0.7
<latexit sha1_base64="49Oe9AR3xZMlqGUhrYlAWkY7qvs=">AAAB7nicdVDLSgMxFL3js9ZX1aWbYBFcDTO1tdOFUHTjsoJ9QDuUTJppQzOZIckIZehHuHGhiFu/x51/Y/oQVPRA4OSce7n3niDhTGnH+bBWVtfWNzZzW/ntnd29/cLBYUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfh65rfvqVQsFnd6klA/wkPBQkawNlI7QJfIsav9QtGx3VLN887Nt+x61YpniFOuXNQqyLWdOYqwRKNfeO8NYpJGVGjCsVJd10m0n2GpGeF0mu+liiaYjPGQdg0VOKLKz+brTtGpUQYojKV5QqO5+r0jw5FSkygwlRHWI/Xbm4l/ed1Uh56fMZGkmgqyGBSmHOkYzW5HAyYp0XxiCCaSmV0RGWGJiTYJ5U0IX5ei/0mrZLsmq9tysX61jCMHx3ACZ+BCFepwAw1oAoExPMATPFuJ9Wi9WK+L0hVr2XMEP2C9fQLNE46R</latexit><latexit sha1_base64="49Oe9AR3xZMlqGUhrYlAWkY7qvs=">AAAB7nicdVDLSgMxFL3js9ZX1aWbYBFcDTO1tdOFUHTjsoJ9QDuUTJppQzOZIckIZehHuHGhiFu/x51/Y/oQVPRA4OSce7n3niDhTGnH+bBWVtfWNzZzW/ntnd29/cLBYUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfh65rfvqVQsFnd6klA/wkPBQkawNlI7QJfIsav9QtGx3VLN887Nt+x61YpniFOuXNQqyLWdOYqwRKNfeO8NYpJGVGjCsVJd10m0n2GpGeF0mu+liiaYjPGQdg0VOKLKz+brTtGpUQYojKV5QqO5+r0jw5FSkygwlRHWI/Xbm4l/ed1Uh56fMZGkmgqyGBSmHOkYzW5HAyYp0XxiCCaSmV0RGWGJiTYJ5U0IX5ei/0mrZLsmq9tysX61jCMHx3ACZ+BCFepwAw1oAoExPMATPFuJ9Wi9WK+L0hVr2XMEP2C9fQLNE46R</latexit><latexit sha1_base64="49Oe9AR3xZMlqGUhrYlAWkY7qvs=">AAAB7nicdVDLSgMxFL3js9ZX1aWbYBFcDTO1tdOFUHTjsoJ9QDuUTJppQzOZIckIZehHuHGhiFu/x51/Y/oQVPRA4OSce7n3niDhTGnH+bBWVtfWNzZzW/ntnd29/cLBYUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfh65rfvqVQsFnd6klA/wkPBQkawNlI7QJfIsav9QtGx3VLN887Nt+x61YpniFOuXNQqyLWdOYqwRKNfeO8NYpJGVGjCsVJd10m0n2GpGeF0mu+liiaYjPGQdg0VOKLKz+brTtGpUQYojKV5QqO5+r0jw5FSkygwlRHWI/Xbm4l/ed1Uh56fMZGkmgqyGBSmHOkYzW5HAyYp0XxiCCaSmV0RGWGJiTYJ5U0IX5ei/0mrZLsmq9tysX61jCMHx3ACZ+BCFepwAw1oAoExPMATPFuJ9Wi9WK+L0hVr2XMEP2C9fQLNE46R</latexit><latexit sha1_base64="49Oe9AR3xZMlqGUhrYlAWkY7qvs=">AAAB7nicdVDLSgMxFL3js9ZX1aWbYBFcDTO1tdOFUHTjsoJ9QDuUTJppQzOZIckIZehHuHGhiFu/x51/Y/oQVPRA4OSce7n3niDhTGnH+bBWVtfWNzZzW/ntnd29/cLBYUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfh65rfvqVQsFnd6klA/wkPBQkawNlI7QJfIsav9QtGx3VLN887Nt+x61YpniFOuXNQqyLWdOYqwRKNfeO8NYpJGVGjCsVJd10m0n2GpGeF0mu+liiaYjPGQdg0VOKLKz+brTtGpUQYojKV5QqO5+r0jw5FSkygwlRHWI/Xbm4l/ed1Uh56fMZGkmgqyGBSmHOkYzW5HAyYp0XxiCCaSmV0RGWGJiTYJ5U0IX5ei/0mrZLsmq9tysX61jCMHx3ACZ+BCFepwAw1oAoExPMATPFuJ9Wi9WK+L0hVr2XMEP2C9fQLNE46R</latexit>

fa,b(x)
<latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit>

fa,b(x)
<latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit>

fa,b(x)
<latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit>

fa,b(x)
<latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit>

b
<latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit>

b
<latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit>

b
<latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit>

b
<latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit>

n
<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>

xn
<latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit>

n
<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>

xn
<latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit>

xn
<latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit>

xn
<latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit>
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<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>
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<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>



Chaos for the interval map

Li-Yorke chaos
Let (X, f) be a dynamical system and (x, y) ∈ X ×X. We say
that (x, y) is a Li-Yorke pair if

lim inf
n→∞

dist(fn(x), fn(y)) = 0,

lim sup
n→∞

dist(fn(x), fn(y)) > 0.

A dynamical system (X, f) is Li-Yorke chaotic if
there is an uncountable set S ⊂ X (called scrambled set) such
that every pair (x, y) with x, y ∈ S and x 6= y is a Li-Yorke pair.



Topological entropy for maps

For each natural number n, a new metric dn is defined on
X = [0, 1] by the formula

dn(x, y) = max{d(f i(x), f i(y)) : 0 ≤ i ≤ n}

Given any δ >0 and n ≥ 1, two points of X are δ-close with
respect to this metric if their first n iterates are δ-close.
A subset E of X is said to be (n, δ)-separated if each pair of
distinct points of E is at least δ apart in the metric dn.
Denote by N(n, δ) the maximum cardinality of an (n, δ)-separated
set. The topological entropy of the map f is defined by

h(f) = lim
δ→0

(
lim sup
n→∞

1
n

logN(m, δ)
)



Different cost functions always lead to chaos for large
enough rates

Theorem
Let α 6= β (i.e., b 6= 1

2), where b isthe Nash equilibrium:
I For a ∈ (0, 4) Every trajectory converges to Nash equilibrium.
I If b ∈ (0, 1)\{1/2}, then there exists ab such that if a > ab,

then fa,b has periodic orbits of all periods, positive topological
entropy and is Li-Yorke chaotic.



The route to chaos
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<latexit sha1_base64="AcITGkjtpbVFcMTYzSgxoT5BPiI=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU8mWVduDUPTisYLbFtqlZNNsG5rNLklWKKW/wYsHRbz6g7z5b0w/BBV9MPB4b4aZeWEquDYYfzi5ldW19Y38ZmFre2d3r7h/0NRJpijzaSIS1Q6JZoJL5htuBGunipE4FKwVjq5nfuueKc0TeWfGKQtiMpA84pQYK/kSXSK3VyzhMvYqXq2KcNmtYuy5ltQwPjuvILeM5yjBEo1e8b3bT2gWM2moIFp3XJyaYEKU4VSwaaGbaZYSOiID1rFUkpjpYDI/dopOrNJHUaJsSYPm6veJCYm1Hseh7YyJGerf3kz8y+tkJqoGEy7TzDBJF4uiTCCToNnnqM8Vo0aMLSFUcXsrokOiCDU2n4IN4etT9D9pVsqujejWK9WvlnHk4QiO4RRcuIA63EADfKDA4QGe4NmRzqPz4rwuWnPOcuYQfsB5+wTQf44H</latexit><latexit sha1_base64="AcITGkjtpbVFcMTYzSgxoT5BPiI=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU8mWVduDUPTisYLbFtqlZNNsG5rNLklWKKW/wYsHRbz6g7z5b0w/BBV9MPB4b4aZeWEquDYYfzi5ldW19Y38ZmFre2d3r7h/0NRJpijzaSIS1Q6JZoJL5htuBGunipE4FKwVjq5nfuueKc0TeWfGKQtiMpA84pQYK/kSXSK3VyzhMvYqXq2KcNmtYuy5ltQwPjuvILeM5yjBEo1e8b3bT2gWM2moIFp3XJyaYEKU4VSwaaGbaZYSOiID1rFUkpjpYDI/dopOrNJHUaJsSYPm6veJCYm1Hseh7YyJGerf3kz8y+tkJqoGEy7TzDBJF4uiTCCToNnnqM8Vo0aMLSFUcXsrokOiCDU2n4IN4etT9D9pVsqujejWK9WvlnHk4QiO4RRcuIA63EADfKDA4QGe4NmRzqPz4rwuWnPOcuYQfsB5+wTQf44H</latexit><latexit sha1_base64="AcITGkjtpbVFcMTYzSgxoT5BPiI=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU8mWVduDUPTisYLbFtqlZNNsG5rNLklWKKW/wYsHRbz6g7z5b0w/BBV9MPB4b4aZeWEquDYYfzi5ldW19Y38ZmFre2d3r7h/0NRJpijzaSIS1Q6JZoJL5htuBGunipE4FKwVjq5nfuueKc0TeWfGKQtiMpA84pQYK/kSXSK3VyzhMvYqXq2KcNmtYuy5ltQwPjuvILeM5yjBEo1e8b3bT2gWM2moIFp3XJyaYEKU4VSwaaGbaZYSOiID1rFUkpjpYDI/dopOrNJHUaJsSYPm6veJCYm1Hseh7YyJGerf3kz8y+tkJqoGEy7TzDBJF4uiTCCToNnnqM8Vo0aMLSFUcXsrokOiCDU2n4IN4etT9D9pVsqujejWK9WvlnHk4QiO4RRcuIA63EADfKDA4QGe4NmRzqPz4rwuWnPOcuYQfsB5+wTQf44H</latexit><latexit sha1_base64="AcITGkjtpbVFcMTYzSgxoT5BPiI=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU8mWVduDUPTisYLbFtqlZNNsG5rNLklWKKW/wYsHRbz6g7z5b0w/BBV9MPB4b4aZeWEquDYYfzi5ldW19Y38ZmFre2d3r7h/0NRJpijzaSIS1Q6JZoJL5htuBGunipE4FKwVjq5nfuueKc0TeWfGKQtiMpA84pQYK/kSXSK3VyzhMvYqXq2KcNmtYuy5ltQwPjuvILeM5yjBEo1e8b3bT2gWM2moIFp3XJyaYEKU4VSwaaGbaZYSOiID1rFUkpjpYDI/dopOrNJHUaJsSYPm6veJCYm1Hseh7YyJGerf3kz8y+tkJqoGEy7TzDBJF4uiTCCToNnnqM8Vo0aMLSFUcXsrokOiCDU2n4IN4etT9D9pVsqujejWK9WvlnHk4QiO4RRcuIA63EADfKDA4QGe4NmRzqPz4rwuWnPOcuYQfsB5+wTQf44H</latexit> n = 100

<latexit sha1_base64="0DamdYwHDsZ3c0n0OQhSFqwEeTA=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ1KHti6EohuXFewD2qFk0kwbmskMSUYoQz/CjQtF3Po97vwbM20FFT1w4XDOvdx7T5AIrg1CH87K6tr6xmZhq7i9s7u3Xzo4bOs4VZS1aCxi1Q2IZoJL1jLcCNZNFCNRIFgnmFznfueeKc1jeWemCfMjMpI85JQYK3UkvIQYoUGpjNyLerXiVSFyEarhCs5JpeadexBbJUcZLNEclN77w5imEZOGCqJ1D6PE+BlRhlPBZsV+qllC6ISMWM9SSSKm/Wx+7gyeWmUIw1jZkgbO1e8TGYm0nkaB7YyIGevfXi7+5fVSE9b9jMskNUzSxaIwFdDEMP8dDrli1IipJYQqbm+FdEwUocYmVLQhfH0K/yftiouRi2+9cuNqGUcBHIMTcAYwqIEGuAFN0AIUTMADeALPTuI8Oi/O66J1xVnOHIEfcN4+AbMVjn4=</latexit><latexit sha1_base64="0DamdYwHDsZ3c0n0OQhSFqwEeTA=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ1KHti6EohuXFewD2qFk0kwbmskMSUYoQz/CjQtF3Po97vwbM20FFT1w4XDOvdx7T5AIrg1CH87K6tr6xmZhq7i9s7u3Xzo4bOs4VZS1aCxi1Q2IZoJL1jLcCNZNFCNRIFgnmFznfueeKc1jeWemCfMjMpI85JQYK3UkvIQYoUGpjNyLerXiVSFyEarhCs5JpeadexBbJUcZLNEclN77w5imEZOGCqJ1D6PE+BlRhlPBZsV+qllC6ISMWM9SSSKm/Wx+7gyeWmUIw1jZkgbO1e8TGYm0nkaB7YyIGevfXi7+5fVSE9b9jMskNUzSxaIwFdDEMP8dDrli1IipJYQqbm+FdEwUocYmVLQhfH0K/yftiouRi2+9cuNqGUcBHIMTcAYwqIEGuAFN0AIUTMADeALPTuI8Oi/O66J1xVnOHIEfcN4+AbMVjn4=</latexit><latexit sha1_base64="0DamdYwHDsZ3c0n0OQhSFqwEeTA=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ1KHti6EohuXFewD2qFk0kwbmskMSUYoQz/CjQtF3Po97vwbM20FFT1w4XDOvdx7T5AIrg1CH87K6tr6xmZhq7i9s7u3Xzo4bOs4VZS1aCxi1Q2IZoJL1jLcCNZNFCNRIFgnmFznfueeKc1jeWemCfMjMpI85JQYK3UkvIQYoUGpjNyLerXiVSFyEarhCs5JpeadexBbJUcZLNEclN77w5imEZOGCqJ1D6PE+BlRhlPBZsV+qllC6ISMWM9SSSKm/Wx+7gyeWmUIw1jZkgbO1e8TGYm0nkaB7YyIGevfXi7+5fVSE9b9jMskNUzSxaIwFdDEMP8dDrli1IipJYQqbm+FdEwUocYmVLQhfH0K/yftiouRi2+9cuNqGUcBHIMTcAYwqIEGuAFN0AIUTMADeALPTuI8Oi/O66J1xVnOHIEfcN4+AbMVjn4=</latexit><latexit sha1_base64="0DamdYwHDsZ3c0n0OQhSFqwEeTA=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXQ1KHti6EohuXFewD2qFk0kwbmskMSUYoQz/CjQtF3Po97vwbM20FFT1w4XDOvdx7T5AIrg1CH87K6tr6xmZhq7i9s7u3Xzo4bOs4VZS1aCxi1Q2IZoJL1jLcCNZNFCNRIFgnmFznfueeKc1jeWemCfMjMpI85JQYK3UkvIQYoUGpjNyLerXiVSFyEarhCs5JpeadexBbJUcZLNEclN77w5imEZOGCqJ1D6PE+BlRhlPBZsV+qllC6ISMWM9SSSKm/Wx+7gyeWmUIw1jZkgbO1e8TGYm0nkaB7YyIGevfXi7+5fVSE9b9jMskNUzSxaIwFdDEMP8dDrli1IipJYQqbm+FdEwUocYmVLQhfH0K/yftiouRi2+9cuNqGUcBHIMTcAYwqIEGuAFN0AIUTMADeALPTuI8Oi/O66J1xVnOHIEfcN4+AbMVjn4=</latexit>

a = 7
<latexit sha1_base64="Xzudfx7pakEC3GCXiAomYz2R7UY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjBdMW2lAm2027dLMJuxuhhP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05pbX1jc6u8XdnZ3ds/qB4etXWSKcp8mohEdUPUTHDJfMONYN1UMYxDwTrh5Hbudx6Z0jyRD2aasiDGkeQRp2is5CO5Jo1BtebW3QXIX+IVpAYFWoPqZ3+Y0Cxm0lCBWvc8NzVBjspwKtis0s80S5FOcMR6lkqMmQ7yxbEzcmaVIYkSZUsaslB/TuQYaz2NQ9sZoxnrVW8u/uf1MhNdBTmXaWaYpMtFUSaIScj8czLkilEjppYgVdzeSugYFVJj86nYELzVl/+S9kXdc+ve/WWteVPEUYYTOIVz8KABTbiDFvhAgcMTvMCrI51n5815X7aWnGLmGH7B+fgGamWNwQ==</latexit><latexit sha1_base64="Xzudfx7pakEC3GCXiAomYz2R7UY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjBdMW2lAm2027dLMJuxuhhP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05pbX1jc6u8XdnZ3ds/qB4etXWSKcp8mohEdUPUTHDJfMONYN1UMYxDwTrh5Hbudx6Z0jyRD2aasiDGkeQRp2is5CO5Jo1BtebW3QXIX+IVpAYFWoPqZ3+Y0Cxm0lCBWvc8NzVBjspwKtis0s80S5FOcMR6lkqMmQ7yxbEzcmaVIYkSZUsaslB/TuQYaz2NQ9sZoxnrVW8u/uf1MhNdBTmXaWaYpMtFUSaIScj8czLkilEjppYgVdzeSugYFVJj86nYELzVl/+S9kXdc+ve/WWteVPEUYYTOIVz8KABTbiDFvhAgcMTvMCrI51n5815X7aWnGLmGH7B+fgGamWNwQ==</latexit><latexit sha1_base64="Xzudfx7pakEC3GCXiAomYz2R7UY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjBdMW2lAm2027dLMJuxuhhP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05pbX1jc6u8XdnZ3ds/qB4etXWSKcp8mohEdUPUTHDJfMONYN1UMYxDwTrh5Hbudx6Z0jyRD2aasiDGkeQRp2is5CO5Jo1BtebW3QXIX+IVpAYFWoPqZ3+Y0Cxm0lCBWvc8NzVBjspwKtis0s80S5FOcMR6lkqMmQ7yxbEzcmaVIYkSZUsaslB/TuQYaz2NQ9sZoxnrVW8u/uf1MhNdBTmXaWaYpMtFUSaIScj8czLkilEjppYgVdzeSugYFVJj86nYELzVl/+S9kXdc+ve/WWteVPEUYYTOIVz8KABTbiDFvhAgcMTvMCrI51n5815X7aWnGLmGH7B+fgGamWNwQ==</latexit><latexit sha1_base64="Xzudfx7pakEC3GCXiAomYz2R7UY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjBdMW2lAm2027dLMJuxuhhP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05pbX1jc6u8XdnZ3ds/qB4etXWSKcp8mohEdUPUTHDJfMONYN1UMYxDwTrh5Hbudx6Z0jyRD2aasiDGkeQRp2is5CO5Jo1BtebW3QXIX+IVpAYFWoPqZ3+Y0Cxm0lCBWvc8NzVBjspwKtis0s80S5FOcMR6lkqMmQ7yxbEzcmaVIYkSZUsaslB/TuQYaz2NQ9sZoxnrVW8u/uf1MhNdBTmXaWaYpMtFUSaIScj8czLkilEjppYgVdzeSugYFVJj86nYELzVl/+S9kXdc+ve/WWteVPEUYYTOIVz8KABTbiDFvhAgcMTvMCrI51n5815X7aWnGLmGH7B+fgGamWNwQ==</latexit>

�a,b(x)
<latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit><latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit><latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit><latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit>

a = 10.2
<latexit sha1_base64="pEFU9/e1Ys9w8DdYw7haUqB6UgA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjBfsBbSib7aRdutnE3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBordSi5Jp5brfXLFbfqzkFWiZeTCuRo9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/m907JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGVn3GZpAYlWywKU0FMTGbPkwFXyIyYWEKZ4vZWwkZUUWZsRCUbgrf88ipp1ao2Me/+olK/yeMowgmcwjl4cAl1uIMGNIGBgGd4hTfn0Xlx3p2PRWvByWeO4Q+czx+uIY5p</latexit><latexit sha1_base64="pEFU9/e1Ys9w8DdYw7haUqB6UgA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjBfsBbSib7aRdutnE3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBordSi5Jp5brfXLFbfqzkFWiZeTCuRo9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/m907JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGVn3GZpAYlWywKU0FMTGbPkwFXyIyYWEKZ4vZWwkZUUWZsRCUbgrf88ipp1ao2Me/+olK/yeMowgmcwjl4cAl1uIMGNIGBgGd4hTfn0Xlx3p2PRWvByWeO4Q+czx+uIY5p</latexit><latexit sha1_base64="pEFU9/e1Ys9w8DdYw7haUqB6UgA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjBfsBbSib7aRdutnE3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBordSi5Jp5brfXLFbfqzkFWiZeTCuRo9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/m907JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGVn3GZpAYlWywKU0FMTGbPkwFXyIyYWEKZ4vZWwkZUUWZsRCUbgrf88ipp1ao2Me/+olK/yeMowgmcwjl4cAl1uIMGNIGBgGd4hTfn0Xlx3p2PRWvByWeO4Q+czx+uIY5p</latexit><latexit sha1_base64="pEFU9/e1Ys9w8DdYw7haUqB6UgA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjBfsBbSib7aRdutnE3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBordSi5Jp5brfXLFbfqzkFWiZeTCuRo9MtfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/m907JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGVn3GZpAYlWywKU0FMTGbPkwFXyIyYWEKZ4vZWwkZUUWZsRCUbgrf88ipp1ao2Me/+olK/yeMowgmcwjl4cAl1uIMGNIGBgGd4hTfn0Xlx3p2PRWvByWeO4Q+czx+uIY5p</latexit>

a = 13.2
<latexit sha1_base64="OSWluOE9KZMOOfqB5+HAH2fYDK0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4CkkV9CIUvXisYD+gDWWz3bRLN5u4OxFK6Z/w4kERr/4db/4bt20O2vpg4PHeDDPzwlQKg5737aysrq1vbBa2its7u3v7pYPDhkkyzXidJTLRrZAaLoXidRQoeSvVnMah5M1weDv1m09cG5GoBxylPIhpX4lIMIpWalFyTfxzt9ItlT3Xm4EsEz8nZchR65a+Or2EZTFXyCQ1pu17KQZjqlEwySfFTmZ4StmQ9nnbUkVjboLx7N4JObVKj0SJtqWQzNTfE2MaGzOKQ9sZUxyYRW8q/ue1M4yugrFQaYZcsfmiKJMEEzJ9nvSE5gzlyBLKtLC3EjagmjK0ERVtCP7iy8ukUXF9z/XvL8rVmzyOAhzDCZyBD5dQhTuoQR0YSHiGV3hzHp0X5935mLeuOPnMEfyB8/kDsrOObA==</latexit><latexit sha1_base64="OSWluOE9KZMOOfqB5+HAH2fYDK0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4CkkV9CIUvXisYD+gDWWz3bRLN5u4OxFK6Z/w4kERr/4db/4bt20O2vpg4PHeDDPzwlQKg5737aysrq1vbBa2its7u3v7pYPDhkkyzXidJTLRrZAaLoXidRQoeSvVnMah5M1weDv1m09cG5GoBxylPIhpX4lIMIpWalFyTfxzt9ItlT3Xm4EsEz8nZchR65a+Or2EZTFXyCQ1pu17KQZjqlEwySfFTmZ4StmQ9nnbUkVjboLx7N4JObVKj0SJtqWQzNTfE2MaGzOKQ9sZUxyYRW8q/ue1M4yugrFQaYZcsfmiKJMEEzJ9nvSE5gzlyBLKtLC3EjagmjK0ERVtCP7iy8ukUXF9z/XvL8rVmzyOAhzDCZyBD5dQhTuoQR0YSHiGV3hzHp0X5935mLeuOPnMEfyB8/kDsrOObA==</latexit><latexit sha1_base64="OSWluOE9KZMOOfqB5+HAH2fYDK0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4CkkV9CIUvXisYD+gDWWz3bRLN5u4OxFK6Z/w4kERr/4db/4bt20O2vpg4PHeDDPzwlQKg5737aysrq1vbBa2its7u3v7pYPDhkkyzXidJTLRrZAaLoXidRQoeSvVnMah5M1weDv1m09cG5GoBxylPIhpX4lIMIpWalFyTfxzt9ItlT3Xm4EsEz8nZchR65a+Or2EZTFXyCQ1pu17KQZjqlEwySfFTmZ4StmQ9nnbUkVjboLx7N4JObVKj0SJtqWQzNTfE2MaGzOKQ9sZUxyYRW8q/ue1M4yugrFQaYZcsfmiKJMEEzJ9nvSE5gzlyBLKtLC3EjagmjK0ERVtCP7iy8ukUXF9z/XvL8rVmzyOAhzDCZyBD5dQhTuoQR0YSHiGV3hzHp0X5935mLeuOPnMEfyB8/kDsrOObA==</latexit><latexit sha1_base64="OSWluOE9KZMOOfqB5+HAH2fYDK0=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4CkkV9CIUvXisYD+gDWWz3bRLN5u4OxFK6Z/w4kERr/4db/4bt20O2vpg4PHeDDPzwlQKg5737aysrq1vbBa2its7u3v7pYPDhkkyzXidJTLRrZAaLoXidRQoeSvVnMah5M1weDv1m09cG5GoBxylPIhpX4lIMIpWalFyTfxzt9ItlT3Xm4EsEz8nZchR65a+Or2EZTFXyCQ1pu17KQZjqlEwySfFTmZ4StmQ9nnbUkVjboLx7N4JObVKj0SJtqWQzNTfE2MaGzOKQ9sZUxyYRW8q/ue1M4yugrFQaYZcsfmiKJMEEzJ9nvSE5gzlyBLKtLC3EjagmjK0ERVtCP7iy8ukUXF9z/XvL8rVmzyOAhzDCZyBD5dQhTuoQR0YSHiGV3hzHp0X5935mLeuOPnMEfyB8/kDsrOObA==</latexit>

a = 15
<latexit sha1_base64="X3YbmgUsyK7kSwhkx2L1ywjr6nM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoheh6MVjBfsB7VKyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPXBwOO9GWbmhYngxvr+t1dYWV1b3yhulra2d3b3yvsHTaNSTVmDKqF0OySGCS5Zw3IrWDvRjMShYK1wdDv1W09MG67kgx0nLIjJQPKIU2Kd1CToGuGLXrniV/0Z0DLBOalAjnqv/NXtK5rGTFoqiDEd7Cc2yIi2nAo2KXVTwxJCR2TAOo5KEjMTZLNrJ+jEKX0UKe1KWjRTf09kJDZmHIeuMyZ2aBa9qfif10ltdBVkXCapZZLOF0WpQFah6euozzWjVowdIVRzdyuiQ6IJtS6gkgsBL768TJpnVexX8f15pXaTx1GEIziGU8BwCTW4gzo0gMIjPMMrvHnKe/HevY95a8HLZw7hD7zPH9ecjfo=</latexit><latexit sha1_base64="X3YbmgUsyK7kSwhkx2L1ywjr6nM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoheh6MVjBfsB7VKyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPXBwOO9GWbmhYngxvr+t1dYWV1b3yhulra2d3b3yvsHTaNSTVmDKqF0OySGCS5Zw3IrWDvRjMShYK1wdDv1W09MG67kgx0nLIjJQPKIU2Kd1CToGuGLXrniV/0Z0DLBOalAjnqv/NXtK5rGTFoqiDEd7Cc2yIi2nAo2KXVTwxJCR2TAOo5KEjMTZLNrJ+jEKX0UKe1KWjRTf09kJDZmHIeuMyZ2aBa9qfif10ltdBVkXCapZZLOF0WpQFah6euozzWjVowdIVRzdyuiQ6IJtS6gkgsBL768TJpnVexX8f15pXaTx1GEIziGU8BwCTW4gzo0gMIjPMMrvHnKe/HevY95a8HLZw7hD7zPH9ecjfo=</latexit><latexit sha1_base64="X3YbmgUsyK7kSwhkx2L1ywjr6nM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoheh6MVjBfsB7VKyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPXBwOO9GWbmhYngxvr+t1dYWV1b3yhulra2d3b3yvsHTaNSTVmDKqF0OySGCS5Zw3IrWDvRjMShYK1wdDv1W09MG67kgx0nLIjJQPKIU2Kd1CToGuGLXrniV/0Z0DLBOalAjnqv/NXtK5rGTFoqiDEd7Cc2yIi2nAo2KXVTwxJCR2TAOo5KEjMTZLNrJ+jEKX0UKe1KWjRTf09kJDZmHIeuMyZ2aBa9qfif10ltdBVkXCapZZLOF0WpQFah6euozzWjVowdIVRzdyuiQ6IJtS6gkgsBL768TJpnVexX8f15pXaTx1GEIziGU8BwCTW4gzo0gMIjPMMrvHnKe/HevY95a8HLZw7hD7zPH9ecjfo=</latexit><latexit sha1_base64="X3YbmgUsyK7kSwhkx2L1ywjr6nM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mIoheh6MVjBfsB7VKyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPXBwOO9GWbmhYngxvr+t1dYWV1b3yhulra2d3b3yvsHTaNSTVmDKqF0OySGCS5Zw3IrWDvRjMShYK1wdDv1W09MG67kgx0nLIjJQPKIU2Kd1CToGuGLXrniV/0Z0DLBOalAjnqv/NXtK5rGTFoqiDEd7Cc2yIi2nAo2KXVTwxJCR2TAOo5KEjMTZLNrJ+jEKX0UKe1KWjRTf09kJDZmHIeuMyZ2aBa9qfif10ltdBVkXCapZZLOF0WpQFah6euozzWjVowdIVRzdyuiQ6IJtS6gkgsBL768TJpnVexX8f15pXaTx1GEIziGU8BwCTW4gzo0gMIjPMMrvHnKe/HevY95a8HLZw7hD7zPH9ecjfo=</latexit>

�a,b(x)
<latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit><latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit><latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit><latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit>

�a,b(x)
<latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit><latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit><latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit><latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit>

�a,b(x)
<latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit><latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit><latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit><latexit sha1_base64="ZL/eOfEY5W+S6EJb0z6nJGJPcOw=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQY9BLx4jmAckS+idTJIhs7PrzGwwLPkOLx4U8erHePNvnCR70MSChqKqm+6uIBZcG9f9dlZW19Y3NnNb+e2d3b39wsFhXUeJoqxGIxGpZoCaCS5ZzXAjWDNWDMNAsEYwvJ36jRFTmkfywYxj5ofYl7zHKRor+e3qgHdSPA8mpaezTqHolt0ZyDLxMlKEDNVO4avdjWgSMmmoQK1bnhsbP0VlOBVskm8nmsVIh9hnLUslhkz76ezoCTm1Spf0ImVLGjJTf0+kGGo9DgPbGaIZ6EVvKv7ntRLTu/ZTLuPEMEnni3qJICYi0wRIlytGjRhbglRxeyuhA1RIjc0pb0PwFl9eJvWLsueWvfvLYuUmiyMHx3ACJfDgCipwB1WoAYVHeIZXeHNGzovz7nzMW1ecbOYI/sD5/AHs9JGI</latexit>

b<latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit>

b<latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit>

b<latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit>

b<latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit>

b = 0.7
<latexit sha1_base64="49Oe9AR3xZMlqGUhrYlAWkY7qvs=">AAAB7nicdVDLSgMxFL3js9ZX1aWbYBFcDTO1tdOFUHTjsoJ9QDuUTJppQzOZIckIZehHuHGhiFu/x51/Y/oQVPRA4OSce7n3niDhTGnH+bBWVtfWNzZzW/ntnd29/cLBYUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfh65rfvqVQsFnd6klA/wkPBQkawNlI7QJfIsav9QtGx3VLN887Nt+x61YpniFOuXNQqyLWdOYqwRKNfeO8NYpJGVGjCsVJd10m0n2GpGeF0mu+liiaYjPGQdg0VOKLKz+brTtGpUQYojKV5QqO5+r0jw5FSkygwlRHWI/Xbm4l/ed1Uh56fMZGkmgqyGBSmHOkYzW5HAyYp0XxiCCaSmV0RGWGJiTYJ5U0IX5ei/0mrZLsmq9tysX61jCMHx3ACZ+BCFepwAw1oAoExPMATPFuJ9Wi9WK+L0hVr2XMEP2C9fQLNE46R</latexit><latexit sha1_base64="49Oe9AR3xZMlqGUhrYlAWkY7qvs=">AAAB7nicdVDLSgMxFL3js9ZX1aWbYBFcDTO1tdOFUHTjsoJ9QDuUTJppQzOZIckIZehHuHGhiFu/x51/Y/oQVPRA4OSce7n3niDhTGnH+bBWVtfWNzZzW/ntnd29/cLBYUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfh65rfvqVQsFnd6klA/wkPBQkawNlI7QJfIsav9QtGx3VLN887Nt+x61YpniFOuXNQqyLWdOYqwRKNfeO8NYpJGVGjCsVJd10m0n2GpGeF0mu+liiaYjPGQdg0VOKLKz+brTtGpUQYojKV5QqO5+r0jw5FSkygwlRHWI/Xbm4l/ed1Uh56fMZGkmgqyGBSmHOkYzW5HAyYp0XxiCCaSmV0RGWGJiTYJ5U0IX5ei/0mrZLsmq9tysX61jCMHx3ACZ+BCFepwAw1oAoExPMATPFuJ9Wi9WK+L0hVr2XMEP2C9fQLNE46R</latexit><latexit sha1_base64="49Oe9AR3xZMlqGUhrYlAWkY7qvs=">AAAB7nicdVDLSgMxFL3js9ZX1aWbYBFcDTO1tdOFUHTjsoJ9QDuUTJppQzOZIckIZehHuHGhiFu/x51/Y/oQVPRA4OSce7n3niDhTGnH+bBWVtfWNzZzW/ntnd29/cLBYUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfh65rfvqVQsFnd6klA/wkPBQkawNlI7QJfIsav9QtGx3VLN887Nt+x61YpniFOuXNQqyLWdOYqwRKNfeO8NYpJGVGjCsVJd10m0n2GpGeF0mu+liiaYjPGQdg0VOKLKz+brTtGpUQYojKV5QqO5+r0jw5FSkygwlRHWI/Xbm4l/ed1Uh56fMZGkmgqyGBSmHOkYzW5HAyYp0XxiCCaSmV0RGWGJiTYJ5U0IX5ei/0mrZLsmq9tysX61jCMHx3ACZ+BCFepwAw1oAoExPMATPFuJ9Wi9WK+L0hVr2XMEP2C9fQLNE46R</latexit><latexit sha1_base64="49Oe9AR3xZMlqGUhrYlAWkY7qvs=">AAAB7nicdVDLSgMxFL3js9ZX1aWbYBFcDTO1tdOFUHTjsoJ9QDuUTJppQzOZIckIZehHuHGhiFu/x51/Y/oQVPRA4OSce7n3niDhTGnH+bBWVtfWNzZzW/ntnd29/cLBYUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfh65rfvqVQsFnd6klA/wkPBQkawNlI7QJfIsav9QtGx3VLN887Nt+x61YpniFOuXNQqyLWdOYqwRKNfeO8NYpJGVGjCsVJd10m0n2GpGeF0mu+liiaYjPGQdg0VOKLKz+brTtGpUQYojKV5QqO5+r0jw5FSkygwlRHWI/Xbm4l/ed1Uh56fMZGkmgqyGBSmHOkYzW5HAyYp0XxiCCaSmV0RGWGJiTYJ5U0IX5ei/0mrZLsmq9tysX61jCMHx3ACZ+BCFepwAw1oAoExPMATPFuJ9Wi9WK+L0hVr2XMEP2C9fQLNE46R</latexit>

fa,b(x)
<latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit>

fa,b(x)
<latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit>

fa,b(x)
<latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit>

fa,b(x)
<latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit><latexit sha1_base64="g/nSAyl+nmsL6M3HvqzmIJ1DW78=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHoMevEYwTwwCWF20psMmZ1dZmbFsOQvvHhQxKt/482/cZLsQRMLGoqqbrq7/FhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGplk81Ci6xbrgR2IoV0tAX2PRHN1O/+YhK80jem3GM3ZAOJA84o8ZKD0EvpWf+pPx02iuW3Io7A1kmXkZKkKHWK351+hFLQpSGCap123Nj002pMpwJnBQ6icaYshEdYNtSSUPU3XR28YScWKVPgkjZkobM1N8TKQ21Hoe+7QypGepFbyr+57UTE1x1Uy7jxKBk80VBIoiJyPR90ucKmRFjSyhT3N5K2JAqyowNqWBD8BZfXiaN84rnVry7i1L1OosjD0dwDGXw4BKqcAs1qAMDCc/wCm+Odl6cd+dj3ppzsplD+APn8wfLJ5BT</latexit>

b
<latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit>

b
<latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit>

b
<latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit>

b
<latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit><latexit sha1_base64="o1yGbmUxPLlpDAGxRNVi8i1Ts+g=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadmNidl4CnjxmIB5QLKE2UlvMmZ2dpmZFULIF3jxoIhXP8mbf+PkIahoQUNR1U13V5BwprTjfFiZtfWNza3sdm5nd2//IH941FJxKik0acxj2QmIAs4ENDXTHDqJBBIFHNrB+Hrut+9BKhaLWz1JwI/IULCQUaKN1Aj6+YJju8Wq511gxy65XqXsGeKUypfVMnZtZ4ECWqHez7/3BjFNIxCacqJU13US7U+J1IxymOV6qYKE0DEZQtdQQSJQ/nRx6AyfGWWAw1iaEhov1O8TUxIpNYkC0xkRPVK/vbn4l9dNdej5UyaSVIOgy0VhyrGO8fxrPGASqOYTQwiVzNyK6YhIQrXJJmdC+PoU/09aRds1WTVKhdrVKo4sOkGn6By5qIJq6AbVURNRBOgBPaFn6856tF6s12VrxlrNHKMfsN4+AUkBjTs=</latexit>

n
<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>

xn
<latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit>

n
<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>

xn
<latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit>

xn
<latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit>

xn
<latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit><latexit sha1_base64="4IUL7pt3vq2/tw3H113R+PZDEw4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6e+6pcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVc+teneXlfp1HkcRTuAUzsGDGtThFhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2gkjd0=</latexit>

n
<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>

n
<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>



Average behavior — like in zero-sum games

For an interval map f a point p is Césaro attracting if it has a
neighborhood U such that for every x ∈ U the averages

1
n

n−1∑
k=0

fk(x)

converge to p.

Theorem
For every a > 0, b ∈ (0, 1) and x ∈ (0, 1) the Nash equilibrium b is
Césaro attracting for fa,b.



Corollaries

Corollary
For every periodic orbit {x0, x1, . . . , xn−1} of fa,b in (0, 1) its
center of mass (time average)

x0 + x1 + · · ·+ xn−1
n

is equal to b.

Corollary
For every probability measure µ, invariant for fa,b and such that
µ({0, 1}) = 0, we have ∫

[0,1]
x dµ = b.



Game theoretic implications
We know that

a = N ln
( 1

1− ε

)
, b = β

To simplify calculations we put ε = 1− 1
e , then a = N .

a – the (normalized) system demand
b – (normalized) equilibrium flow.

Corollaries
I If an interior equilibrium is not 50%− 50% split, increasing

the total demand of the system will inevitably lead to chaotic
behavior, regardless of the form of the cost function.

I Time-average flows on the edges converge exactly to
equilibrium values — a property akin to no-regret learning in
zero-sum games.

And what about regret and social costs?



Regret and variance

Regret in our case:

RT =
T∑
t=1

(
αNx2

n+βN(1−xn)2)−min{
T∑
n=1

αNxn,
T∑
n=1

βN(1−xn)}

Theorem
The time-average regret is the total demand N times the variance
of the variable xn = fn(x)

lim
T→∞

RT
T

= N

(
lim
T→∞

1
T

T∑
n=1

(xn − b)2
)

= N ·Var(X).



Time-average social cost and variance

Var(X) = lim
T→∞

1
T

T∑
n=1

(xn − b)2

We can relate the normalized time-average social cost to the
variance. We have

norm. time-average soc. cost = time-average social cost
optimum social cost

=
1
T

∑T
n=1

(
αN2x2

n + βN2(1− xn)2)
N2αβ

=
1
T

∑T
n=1

(
x2
n − 2βxn + β

)
β(1− β)

= 1 + Var(X)
β(1− β) .



Upper bound for variance

Remark
The variance is bounded above by

Var(X) = lim
T→∞

(
1
T

T∑
n=1

(xn − b)2
)
≤ (fmax − b)(b− fmin).

where fmax, fmin the largest and smallest respectively value of the
map at its critical points.



Regret, social cost and chaos

b = 0.7
<latexit sha1_base64="49Oe9AR3xZMlqGUhrYlAWkY7qvs=">AAAB7nicdVDLSgMxFL3js9ZX1aWbYBFcDTO1tdOFUHTjsoJ9QDuUTJppQzOZIckIZehHuHGhiFu/x51/Y/oQVPRA4OSce7n3niDhTGnH+bBWVtfWNzZzW/ntnd29/cLBYUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfh65rfvqVQsFnd6klA/wkPBQkawNlI7QJfIsav9QtGx3VLN887Nt+x61YpniFOuXNQqyLWdOYqwRKNfeO8NYpJGVGjCsVJd10m0n2GpGeF0mu+liiaYjPGQdg0VOKLKz+brTtGpUQYojKV5QqO5+r0jw5FSkygwlRHWI/Xbm4l/ed1Uh56fMZGkmgqyGBSmHOkYzW5HAyYp0XxiCCaSmV0RGWGJiTYJ5U0IX5ei/0mrZLsmq9tysX61jCMHx3ACZ+BCFepwAw1oAoExPMATPFuJ9Wi9WK+L0hVr2XMEP2C9fQLNE46R</latexit><latexit sha1_base64="49Oe9AR3xZMlqGUhrYlAWkY7qvs=">AAAB7nicdVDLSgMxFL3js9ZX1aWbYBFcDTO1tdOFUHTjsoJ9QDuUTJppQzOZIckIZehHuHGhiFu/x51/Y/oQVPRA4OSce7n3niDhTGnH+bBWVtfWNzZzW/ntnd29/cLBYUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfh65rfvqVQsFnd6klA/wkPBQkawNlI7QJfIsav9QtGx3VLN887Nt+x61YpniFOuXNQqyLWdOYqwRKNfeO8NYpJGVGjCsVJd10m0n2GpGeF0mu+liiaYjPGQdg0VOKLKz+brTtGpUQYojKV5QqO5+r0jw5FSkygwlRHWI/Xbm4l/ed1Uh56fMZGkmgqyGBSmHOkYzW5HAyYp0XxiCCaSmV0RGWGJiTYJ5U0IX5ei/0mrZLsmq9tysX61jCMHx3ACZ+BCFepwAw1oAoExPMATPFuJ9Wi9WK+L0hVr2XMEP2C9fQLNE46R</latexit><latexit sha1_base64="49Oe9AR3xZMlqGUhrYlAWkY7qvs=">AAAB7nicdVDLSgMxFL3js9ZX1aWbYBFcDTO1tdOFUHTjsoJ9QDuUTJppQzOZIckIZehHuHGhiFu/x51/Y/oQVPRA4OSce7n3niDhTGnH+bBWVtfWNzZzW/ntnd29/cLBYUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfh65rfvqVQsFnd6klA/wkPBQkawNlI7QJfIsav9QtGx3VLN887Nt+x61YpniFOuXNQqyLWdOYqwRKNfeO8NYpJGVGjCsVJd10m0n2GpGeF0mu+liiaYjPGQdg0VOKLKz+brTtGpUQYojKV5QqO5+r0jw5FSkygwlRHWI/Xbm4l/ed1Uh56fMZGkmgqyGBSmHOkYzW5HAyYp0XxiCCaSmV0RGWGJiTYJ5U0IX5ei/0mrZLsmq9tysX61jCMHx3ACZ+BCFepwAw1oAoExPMATPFuJ9Wi9WK+L0hVr2XMEP2C9fQLNE46R</latexit><latexit sha1_base64="49Oe9AR3xZMlqGUhrYlAWkY7qvs=">AAAB7nicdVDLSgMxFL3js9ZX1aWbYBFcDTO1tdOFUHTjsoJ9QDuUTJppQzOZIckIZehHuHGhiFu/x51/Y/oQVPRA4OSce7n3niDhTGnH+bBWVtfWNzZzW/ntnd29/cLBYUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfh65rfvqVQsFnd6klA/wkPBQkawNlI7QJfIsav9QtGx3VLN887Nt+x61YpniFOuXNQqyLWdOYqwRKNfeO8NYpJGVGjCsVJd10m0n2GpGeF0mu+liiaYjPGQdg0VOKLKz+brTtGpUQYojKV5QqO5+r0jw5FSkygwlRHWI/Xbm4l/ed1Uh56fMZGkmgqyGBSmHOkYzW5HAyYp0XxiCCaSmV0RGWGJiTYJ5U0IX5ei/0mrZLsmq9tysX61jCMHx3ACZ+BCFepwAw1oAoExPMATPFuJ9Wi9WK+L0hVr2XMEP2C9fQLNE46R</latexit>

x
<latexit sha1_base64="Trvtu8Upo2y3ooVsFGNXGPNpqXI=">AAAB6HicdZDLSgMxFIYz9VbrrerSTbAIrspM1V52RTcuW7AXaIeSSc+0sZnMkGTEMvQJ3LhQxK2P5M63MdNWUNEfAh//OYec83sRZ0rb9oeVWVldW9/Ibua2tnd29/L7B20VxpJCi4Y8lF2PKOBMQEszzaEbSSCBx6HjTa7SeucOpGKhuNHTCNyAjATzGSXaWM37Qb5gF+2zC6dcxgZKtbJdTcGuVWol7BhIVUBLNQb59/4wpHEAQlNOlOo5dqTdhEjNKIdZrh8riAidkBH0DAoSgHKT+aIzfGKcIfZDaZ7QeO5+n0hIoNQ08ExnQPRY/a6l5l+1Xqz9qpswEcUaBF185Mcc6xCnV+Mhk0A1nxogVDKzK6ZjIgnVJpucCeHrUvw/tEtFxy46zfNC/XIZRxYdoWN0ihxUQXV0jRqohSgC9ICe0LN1az1aL9brojVjLWcO0Q9Zb59Pho1F</latexit><latexit sha1_base64="Trvtu8Upo2y3ooVsFGNXGPNpqXI=">AAAB6HicdZDLSgMxFIYz9VbrrerSTbAIrspM1V52RTcuW7AXaIeSSc+0sZnMkGTEMvQJ3LhQxK2P5M63MdNWUNEfAh//OYec83sRZ0rb9oeVWVldW9/Ibua2tnd29/L7B20VxpJCi4Y8lF2PKOBMQEszzaEbSSCBx6HjTa7SeucOpGKhuNHTCNyAjATzGSXaWM37Qb5gF+2zC6dcxgZKtbJdTcGuVWol7BhIVUBLNQb59/4wpHEAQlNOlOo5dqTdhEjNKIdZrh8riAidkBH0DAoSgHKT+aIzfGKcIfZDaZ7QeO5+n0hIoNQ08ExnQPRY/a6l5l+1Xqz9qpswEcUaBF185Mcc6xCnV+Mhk0A1nxogVDKzK6ZjIgnVJpucCeHrUvw/tEtFxy46zfNC/XIZRxYdoWN0ihxUQXV0jRqohSgC9ICe0LN1az1aL9brojVjLWcO0Q9Zb59Pho1F</latexit><latexit sha1_base64="Trvtu8Upo2y3ooVsFGNXGPNpqXI=">AAAB6HicdZDLSgMxFIYz9VbrrerSTbAIrspM1V52RTcuW7AXaIeSSc+0sZnMkGTEMvQJ3LhQxK2P5M63MdNWUNEfAh//OYec83sRZ0rb9oeVWVldW9/Ibua2tnd29/L7B20VxpJCi4Y8lF2PKOBMQEszzaEbSSCBx6HjTa7SeucOpGKhuNHTCNyAjATzGSXaWM37Qb5gF+2zC6dcxgZKtbJdTcGuVWol7BhIVUBLNQb59/4wpHEAQlNOlOo5dqTdhEjNKIdZrh8riAidkBH0DAoSgHKT+aIzfGKcIfZDaZ7QeO5+n0hIoNQ08ExnQPRY/a6l5l+1Xqz9qpswEcUaBF185Mcc6xCnV+Mhk0A1nxogVDKzK6ZjIgnVJpucCeHrUvw/tEtFxy46zfNC/XIZRxYdoWN0ihxUQXV0jRqohSgC9ICe0LN1az1aL9brojVjLWcO0Q9Zb59Pho1F</latexit><latexit sha1_base64="Trvtu8Upo2y3ooVsFGNXGPNpqXI=">AAAB6HicdZDLSgMxFIYz9VbrrerSTbAIrspM1V52RTcuW7AXaIeSSc+0sZnMkGTEMvQJ3LhQxK2P5M63MdNWUNEfAh//OYec83sRZ0rb9oeVWVldW9/Ibua2tnd29/L7B20VxpJCi4Y8lF2PKOBMQEszzaEbSSCBx6HjTa7SeucOpGKhuNHTCNyAjATzGSXaWM37Qb5gF+2zC6dcxgZKtbJdTcGuVWol7BhIVUBLNQb59/4wpHEAQlNOlOo5dqTdhEjNKIdZrh8riAidkBH0DAoSgHKT+aIzfGKcIfZDaZ7QeO5+n0hIoNQ08ExnQPRY/a6l5l+1Xqz9qpswEcUaBF185Mcc6xCnV+Mhk0A1nxogVDKzK6ZjIgnVJpucCeHrUvw/tEtFxy46zfNC/XIZRxYdoWN0ihxUQXV0jRqohSgC9ICe0LN1az1aL9brojVjLWcO0Q9Zb59Pho1F</latexit>

x

= the tangent line at the first bifurcation
<latexit sha1_base64="B1I6PAPU5RlKND/eimxLAcEGZIU=">AAACG3icbVC7SgNBFJ2NrxhfUUubwSBYhd0gaCMEbSwjmAckS5id3E2GzD6YuSuGJf9h46/YWChiJVj4N84mW2jihQuHc+7zeLEUGm372yqsrK6tbxQ3S1vbO7t75f2Dlo4SxaHJIxmpjsc0SBFCEwVK6MQKWOBJaHvj60xv34PSIgrvcBKDG7BhKHzBGRqqX65d0h7CA6Y4AoosHEKINBtGGdKM84XSSD3hm4Wznmm/XLGr9izoMnByUCF5NPrlz94g4klgRnPJtO46doxuyhQKLmFa6iUaYsbHbAhdA0MWgHbT2W9TemKYAfUjZdKcNmN/d6Qs0HoSeKYyYDjSi1pG/qd1E/Qv3FSEcYIQ8vkiP5EUI5oZRQdCAUc5MYBxJcytlI+YYhyNnSVjgrP48jJo1aqOXXVuzyr1q9yOIjkix+SUOOSc1MkNaZAm4eSRPJNX8mY9WS/Wu/UxLy1Yec8h+RPW1w8sTKGD</latexit><latexit sha1_base64="B1I6PAPU5RlKND/eimxLAcEGZIU=">AAACG3icbVC7SgNBFJ2NrxhfUUubwSBYhd0gaCMEbSwjmAckS5id3E2GzD6YuSuGJf9h46/YWChiJVj4N84mW2jihQuHc+7zeLEUGm372yqsrK6tbxQ3S1vbO7t75f2Dlo4SxaHJIxmpjsc0SBFCEwVK6MQKWOBJaHvj60xv34PSIgrvcBKDG7BhKHzBGRqqX65d0h7CA6Y4AoosHEKINBtGGdKM84XSSD3hm4Wznmm/XLGr9izoMnByUCF5NPrlz94g4klgRnPJtO46doxuyhQKLmFa6iUaYsbHbAhdA0MWgHbT2W9TemKYAfUjZdKcNmN/d6Qs0HoSeKYyYDjSi1pG/qd1E/Qv3FSEcYIQ8vkiP5EUI5oZRQdCAUc5MYBxJcytlI+YYhyNnSVjgrP48jJo1aqOXXVuzyr1q9yOIjkix+SUOOSc1MkNaZAm4eSRPJNX8mY9WS/Wu/UxLy1Yec8h+RPW1w8sTKGD</latexit><latexit sha1_base64="B1I6PAPU5RlKND/eimxLAcEGZIU=">AAACG3icbVC7SgNBFJ2NrxhfUUubwSBYhd0gaCMEbSwjmAckS5id3E2GzD6YuSuGJf9h46/YWChiJVj4N84mW2jihQuHc+7zeLEUGm372yqsrK6tbxQ3S1vbO7t75f2Dlo4SxaHJIxmpjsc0SBFCEwVK6MQKWOBJaHvj60xv34PSIgrvcBKDG7BhKHzBGRqqX65d0h7CA6Y4AoosHEKINBtGGdKM84XSSD3hm4Wznmm/XLGr9izoMnByUCF5NPrlz94g4klgRnPJtO46doxuyhQKLmFa6iUaYsbHbAhdA0MWgHbT2W9TemKYAfUjZdKcNmN/d6Qs0HoSeKYyYDjSi1pG/qd1E/Qv3FSEcYIQ8vkiP5EUI5oZRQdCAUc5MYBxJcytlI+YYhyNnSVjgrP48jJo1aqOXXVuzyr1q9yOIjkix+SUOOSc1MkNaZAm4eSRPJNX8mY9WS/Wu/UxLy1Yec8h+RPW1w8sTKGD</latexit><latexit sha1_base64="B1I6PAPU5RlKND/eimxLAcEGZIU=">AAACG3icbVC7SgNBFJ2NrxhfUUubwSBYhd0gaCMEbSwjmAckS5id3E2GzD6YuSuGJf9h46/YWChiJVj4N84mW2jihQuHc+7zeLEUGm372yqsrK6tbxQ3S1vbO7t75f2Dlo4SxaHJIxmpjsc0SBFCEwVK6MQKWOBJaHvj60xv34PSIgrvcBKDG7BhKHzBGRqqX65d0h7CA6Y4AoosHEKINBtGGdKM84XSSD3hm4Wznmm/XLGr9izoMnByUCF5NPrlz94g4klgRnPJtO46doxuyhQKLmFa6iUaYsbHbAhdA0MWgHbT2W9TemKYAfUjZdKcNmN/d6Qs0HoSeKYyYDjSi1pG/qd1E/Qv3FSEcYIQ8vkiP5EUI5oZRQdCAUc5MYBxJcytlI+YYhyNnSVjgrP48jJo1aqOXXVuzyr1q9yOIjkix+SUOOSc1MkNaZAm4eSRPJNX8mY9WS/Wu/UxLy1Yec8h+RPW1w8sTKGD</latexit>

N<latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit>

= upper bound
<latexit sha1_base64="virgksRojjAEa35Z+qcdGwzxnkM=">AAAB/XicbVDJSgNBEO2JW4xbXG5eGoPgKcyIoBch6MVjBLNAMoSenkrSpKdn6K4R4xD8FS8eFPHqf3jzb+wsB018UPB4r4qqekEihUHX/XZyS8srq2v59cLG5tb2TnF3r27iVHOo8VjGuhkwA1IoqKFACc1EA4sCCY1gcD32G/egjYjVHQ4T8CPWU6IrOEMrdYoHl7SN8IBZmiSgaRCnKhx1iiW37E5AF4k3IyUyQ7VT/GqHMU8jUMglM6bluQn6GdMouIRRoZ0aSBgfsB60LFUsAuNnk+tH9NgqIe3G2pZCOlF/T2QsMmYYBbYzYtg3895Y/M9rpdi98DOhkhRB8emibiopxnQcBQ2FBo5yaAnjWthbKe8zzTjawAo2BG/+5UVSPy17btm7PStVrmZx5MkhOSInxCPnpEJuSJXUCCeP5Jm8kjfnyXlx3p2PaWvOmc3skz9wPn8AlRyVTQ==</latexit><latexit sha1_base64="virgksRojjAEa35Z+qcdGwzxnkM=">AAAB/XicbVDJSgNBEO2JW4xbXG5eGoPgKcyIoBch6MVjBLNAMoSenkrSpKdn6K4R4xD8FS8eFPHqf3jzb+wsB018UPB4r4qqekEihUHX/XZyS8srq2v59cLG5tb2TnF3r27iVHOo8VjGuhkwA1IoqKFACc1EA4sCCY1gcD32G/egjYjVHQ4T8CPWU6IrOEMrdYoHl7SN8IBZmiSgaRCnKhx1iiW37E5AF4k3IyUyQ7VT/GqHMU8jUMglM6bluQn6GdMouIRRoZ0aSBgfsB60LFUsAuNnk+tH9NgqIe3G2pZCOlF/T2QsMmYYBbYzYtg3895Y/M9rpdi98DOhkhRB8emibiopxnQcBQ2FBo5yaAnjWthbKe8zzTjawAo2BG/+5UVSPy17btm7PStVrmZx5MkhOSInxCPnpEJuSJXUCCeP5Jm8kjfnyXlx3p2PaWvOmc3skz9wPn8AlRyVTQ==</latexit><latexit sha1_base64="virgksRojjAEa35Z+qcdGwzxnkM=">AAAB/XicbVDJSgNBEO2JW4xbXG5eGoPgKcyIoBch6MVjBLNAMoSenkrSpKdn6K4R4xD8FS8eFPHqf3jzb+wsB018UPB4r4qqekEihUHX/XZyS8srq2v59cLG5tb2TnF3r27iVHOo8VjGuhkwA1IoqKFACc1EA4sCCY1gcD32G/egjYjVHQ4T8CPWU6IrOEMrdYoHl7SN8IBZmiSgaRCnKhx1iiW37E5AF4k3IyUyQ7VT/GqHMU8jUMglM6bluQn6GdMouIRRoZ0aSBgfsB60LFUsAuNnk+tH9NgqIe3G2pZCOlF/T2QsMmYYBbYzYtg3895Y/M9rpdi98DOhkhRB8emibiopxnQcBQ2FBo5yaAnjWthbKe8zzTjawAo2BG/+5UVSPy17btm7PStVrmZx5MkhOSInxCPnpEJuSJXUCCeP5Jm8kjfnyXlx3p2PaWvOmc3skz9wPn8AlRyVTQ==</latexit><latexit sha1_base64="virgksRojjAEa35Z+qcdGwzxnkM=">AAAB/XicbVDJSgNBEO2JW4xbXG5eGoPgKcyIoBch6MVjBLNAMoSenkrSpKdn6K4R4xD8FS8eFPHqf3jzb+wsB018UPB4r4qqekEihUHX/XZyS8srq2v59cLG5tb2TnF3r27iVHOo8VjGuhkwA1IoqKFACc1EA4sCCY1gcD32G/egjYjVHQ4T8CPWU6IrOEMrdYoHl7SN8IBZmiSgaRCnKhx1iiW37E5AF4k3IyUyQ7VT/GqHMU8jUMglM6bluQn6GdMouIRRoZ0aSBgfsB60LFUsAuNnk+tH9NgqIe3G2pZCOlF/T2QsMmYYBbYzYtg3895Y/M9rpdi98DOhkhRB8emibiopxnQcBQ2FBo5yaAnjWthbKe8zzTjawAo2BG/+5UVSPy17btm7PStVrmZx5MkhOSInxCPnpEJuSJXUCCeP5Jm8kjfnyXlx3p2PaWvOmc3skz9wPn8AlRyVTQ==</latexit>

= time-average regret
<latexit sha1_base64="NBkKzeNwnl2touVfAx1rKdNVPzY=">AAACBXicbVC7SgNBFJ31GeNr1VKLwSDYGHZF0EYI2lhGMA9IljA7uZsMmX0wc1cMSxobf8XGQhFb/8HOv3GSbKGJBwYO55zLnXv8RAqNjvNtLSwuLa+sFtaK6xubW9v2zm5dx6niUOOxjFXTZxqkiKCGAiU0EwUs9CU0/MH12G/cg9Iiju5wmIAXsl4kAsEZGqljH1zSNsIDZihCOGEmynpAFfQU4Khjl5yyMwGdJ25OSiRHtWN/tbsxT0OIkEumdct1EvQyplBwCaNiO9WQMD4wO1qGRiwE7WWTK0b0yChdGsTKvAjpRP09kbFQ62Hom2TIsK9nvbH4n9dKMbjwMhElKULEp4uCVFKM6bgS2hUKOMqhIYwrYf5KeZ8pxtEUVzQluLMnz5P6adl1yu7tWalylddRIPvkkBwTl5yTCrkhVVIjnDySZ/JK3qwn68V6tz6m0QUrn9kjf2B9/gCLbpiZ</latexit><latexit sha1_base64="NBkKzeNwnl2touVfAx1rKdNVPzY=">AAACBXicbVC7SgNBFJ31GeNr1VKLwSDYGHZF0EYI2lhGMA9IljA7uZsMmX0wc1cMSxobf8XGQhFb/8HOv3GSbKGJBwYO55zLnXv8RAqNjvNtLSwuLa+sFtaK6xubW9v2zm5dx6niUOOxjFXTZxqkiKCGAiU0EwUs9CU0/MH12G/cg9Iiju5wmIAXsl4kAsEZGqljH1zSNsIDZihCOGEmynpAFfQU4Khjl5yyMwGdJ25OSiRHtWN/tbsxT0OIkEumdct1EvQyplBwCaNiO9WQMD4wO1qGRiwE7WWTK0b0yChdGsTKvAjpRP09kbFQ62Hom2TIsK9nvbH4n9dKMbjwMhElKULEp4uCVFKM6bgS2hUKOMqhIYwrYf5KeZ8pxtEUVzQluLMnz5P6adl1yu7tWalylddRIPvkkBwTl5yTCrkhVVIjnDySZ/JK3qwn68V6tz6m0QUrn9kjf2B9/gCLbpiZ</latexit><latexit sha1_base64="NBkKzeNwnl2touVfAx1rKdNVPzY=">AAACBXicbVC7SgNBFJ31GeNr1VKLwSDYGHZF0EYI2lhGMA9IljA7uZsMmX0wc1cMSxobf8XGQhFb/8HOv3GSbKGJBwYO55zLnXv8RAqNjvNtLSwuLa+sFtaK6xubW9v2zm5dx6niUOOxjFXTZxqkiKCGAiU0EwUs9CU0/MH12G/cg9Iiju5wmIAXsl4kAsEZGqljH1zSNsIDZihCOGEmynpAFfQU4Khjl5yyMwGdJ25OSiRHtWN/tbsxT0OIkEumdct1EvQyplBwCaNiO9WQMD4wO1qGRiwE7WWTK0b0yChdGsTKvAjpRP09kbFQ62Hom2TIsK9nvbH4n9dKMbjwMhElKULEp4uCVFKM6bgS2hUKOMqhIYwrYf5KeZ8pxtEUVzQluLMnz5P6adl1yu7tWalylddRIPvkkBwTl5yTCrkhVVIjnDySZ/JK3qwn68V6tz6m0QUrn9kjf2B9/gCLbpiZ</latexit><latexit sha1_base64="NBkKzeNwnl2touVfAx1rKdNVPzY=">AAACBXicbVC7SgNBFJ31GeNr1VKLwSDYGHZF0EYI2lhGMA9IljA7uZsMmX0wc1cMSxobf8XGQhFb/8HOv3GSbKGJBwYO55zLnXv8RAqNjvNtLSwuLa+sFtaK6xubW9v2zm5dx6niUOOxjFXTZxqkiKCGAiU0EwUs9CU0/MH12G/cg9Iiju5wmIAXsl4kAsEZGqljH1zSNsIDZihCOGEmynpAFfQU4Khjl5yyMwGdJ25OSiRHtWN/tbsxT0OIkEumdct1EvQyplBwCaNiO9WQMD4wO1qGRiwE7WWTK0b0yChdGsTKvAjpRP09kbFQ62Hom2TIsK9nvbH4n9dKMbjwMhElKULEp4uCVFKM6bgS2hUKOMqhIYwrYf5KeZ8pxtEUVzQluLMnz5P6adl1yu7tWalylddRIPvkkBwTl5yTCrkhVVIjnDySZ/JK3qwn68V6tz6m0QUrn9kjf2B9/gCLbpiZ</latexit>

N<latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit>

N<latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit><latexit sha1_base64="FsFohXQjc3OA/BBAi7JXP9TMCN0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiydpwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8fppGM0g==</latexit>

= normalized time-average social cost
<latexit sha1_base64="pcb0nbznqsF8Ft87g5ssc9YIAU0=">AAACFXicbVBNS1tBFJ0Xv9LUj6dddjM0FFxoeE8EuylI3bhMwaiQhHDf5CYZMh+PmfuK6SN/wk3/ihsXSum20J3/xknMwqoHBg7n3MOde7JcSU9J8hBVlpZXVteq72rv1zc2t+LtnXNvCyewJayy7jIDj0oabJEkhZe5Q9CZwotsfDLzL36g89KaM5rk2NUwNHIgBVCQevHeV94hvKLSWKdByZ/Y5yQ17kNIwRC5t0KC4sJ6mvbietJI5uCvSbogdbZAsxf/6/StKDQaEgq8b6dJTt0SHEmhcFrrFB5zEOOwqB2oAY2+W86vmvLPQenzgXXhGeJz9XmiBO39RGdhUgON/EtvJr7ltQsafOmW0uQFoRFPiwaF4mT5rCLelw4FqUkgIJwMf+ViBA4EhSJroYT05cmvyflBI00a6ffD+vG3RR1V9pF9YrssZUfsmJ2yJmsxwa7ZDbtj99Gv6Db6Hf15Gq1Ei8wH9h+iv48F2J9Z</latexit><latexit sha1_base64="pcb0nbznqsF8Ft87g5ssc9YIAU0=">AAACFXicbVBNS1tBFJ0Xv9LUj6dddjM0FFxoeE8EuylI3bhMwaiQhHDf5CYZMh+PmfuK6SN/wk3/ihsXSum20J3/xknMwqoHBg7n3MOde7JcSU9J8hBVlpZXVteq72rv1zc2t+LtnXNvCyewJayy7jIDj0oabJEkhZe5Q9CZwotsfDLzL36g89KaM5rk2NUwNHIgBVCQevHeV94hvKLSWKdByZ/Y5yQ17kNIwRC5t0KC4sJ6mvbietJI5uCvSbogdbZAsxf/6/StKDQaEgq8b6dJTt0SHEmhcFrrFB5zEOOwqB2oAY2+W86vmvLPQenzgXXhGeJz9XmiBO39RGdhUgON/EtvJr7ltQsafOmW0uQFoRFPiwaF4mT5rCLelw4FqUkgIJwMf+ViBA4EhSJroYT05cmvyflBI00a6ffD+vG3RR1V9pF9YrssZUfsmJ2yJmsxwa7ZDbtj99Gv6Db6Hf15Gq1Ei8wH9h+iv48F2J9Z</latexit><latexit sha1_base64="pcb0nbznqsF8Ft87g5ssc9YIAU0=">AAACFXicbVBNS1tBFJ0Xv9LUj6dddjM0FFxoeE8EuylI3bhMwaiQhHDf5CYZMh+PmfuK6SN/wk3/ihsXSum20J3/xknMwqoHBg7n3MOde7JcSU9J8hBVlpZXVteq72rv1zc2t+LtnXNvCyewJayy7jIDj0oabJEkhZe5Q9CZwotsfDLzL36g89KaM5rk2NUwNHIgBVCQevHeV94hvKLSWKdByZ/Y5yQ17kNIwRC5t0KC4sJ6mvbietJI5uCvSbogdbZAsxf/6/StKDQaEgq8b6dJTt0SHEmhcFrrFB5zEOOwqB2oAY2+W86vmvLPQenzgXXhGeJz9XmiBO39RGdhUgON/EtvJr7ltQsafOmW0uQFoRFPiwaF4mT5rCLelw4FqUkgIJwMf+ViBA4EhSJroYT05cmvyflBI00a6ffD+vG3RR1V9pF9YrssZUfsmJ2yJmsxwa7ZDbtj99Gv6Db6Hf15Gq1Ei8wH9h+iv48F2J9Z</latexit><latexit sha1_base64="pcb0nbznqsF8Ft87g5ssc9YIAU0=">AAACFXicbVBNS1tBFJ0Xv9LUj6dddjM0FFxoeE8EuylI3bhMwaiQhHDf5CYZMh+PmfuK6SN/wk3/ihsXSum20J3/xknMwqoHBg7n3MOde7JcSU9J8hBVlpZXVteq72rv1zc2t+LtnXNvCyewJayy7jIDj0oabJEkhZe5Q9CZwotsfDLzL36g89KaM5rk2NUwNHIgBVCQevHeV94hvKLSWKdByZ/Y5yQ17kNIwRC5t0KC4sJ6mvbietJI5uCvSbogdbZAsxf/6/StKDQaEgq8b6dJTt0SHEmhcFrrFB5zEOOwqB2oAY2+W86vmvLPQenzgXXhGeJz9XmiBO39RGdhUgON/EtvJr7ltQsafOmW0uQFoRFPiwaF4mT5rCLelw4FqUkgIJwMf+ViBA4EhSJroYT05cmvyflBI00a6ffD+vG3RR1V9pF9YrssZUfsmJ2yJmsxwa7ZDbtj99Gv6Db6Hf15Gq1Ei8wH9h+iv48F2J9Z</latexit>

RT

T<latexit sha1_base64="szW0iGhaOLhxrpCArYnfUltr1uk=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cqbS20oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6HVDDpVC8iQIlbyea0yiQ/DEY3c78xzHXRsSqgZOE+xEdKBEKRtFKfjfUlGUPvcY0a0x75Ypbdecgq8TLSQVy1Hvlr24/ZmnEFTJJjel4boJ+RjUKJvm01E0NTygb0QHvWKpoxI2fzY+ekjOr9EkYa1sKyVz9PZHRyJhJFNjOiOLQLHsz8T+vk2J47WdCJSlyxRaLwlQSjMksAdIXmjOUE0so08LeStiQ2hzQ5lSyIXjLL6+S1kXVc6ve/WWldpPHUYQTOIVz8OAKanAHdWgCgyd4hld4c8bOi/PufCxaC04+cwx/4Hz+AAGDkj0=</latexit><latexit sha1_base64="szW0iGhaOLhxrpCArYnfUltr1uk=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cqbS20oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6HVDDpVC8iQIlbyea0yiQ/DEY3c78xzHXRsSqgZOE+xEdKBEKRtFKfjfUlGUPvcY0a0x75Ypbdecgq8TLSQVy1Hvlr24/ZmnEFTJJjel4boJ+RjUKJvm01E0NTygb0QHvWKpoxI2fzY+ekjOr9EkYa1sKyVz9PZHRyJhJFNjOiOLQLHsz8T+vk2J47WdCJSlyxRaLwlQSjMksAdIXmjOUE0so08LeStiQ2hzQ5lSyIXjLL6+S1kXVc6ve/WWldpPHUYQTOIVz8OAKanAHdWgCgyd4hld4c8bOi/PufCxaC04+cwx/4Hz+AAGDkj0=</latexit><latexit sha1_base64="szW0iGhaOLhxrpCArYnfUltr1uk=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cqbS20oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6HVDDpVC8iQIlbyea0yiQ/DEY3c78xzHXRsSqgZOE+xEdKBEKRtFKfjfUlGUPvcY0a0x75Ypbdecgq8TLSQVy1Hvlr24/ZmnEFTJJjel4boJ+RjUKJvm01E0NTygb0QHvWKpoxI2fzY+ekjOr9EkYa1sKyVz9PZHRyJhJFNjOiOLQLHsz8T+vk2J47WdCJSlyxRaLwlQSjMksAdIXmjOUE0so08LeStiQ2hzQ5lSyIXjLL6+S1kXVc6ve/WWldpPHUYQTOIVz8OAKanAHdWgCgyd4hld4c8bOi/PufCxaC04+cwx/4Hz+AAGDkj0=</latexit><latexit sha1_base64="szW0iGhaOLhxrpCArYnfUltr1uk=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cqbS20oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6HVDDpVC8iQIlbyea0yiQ/DEY3c78xzHXRsSqgZOE+xEdKBEKRtFKfjfUlGUPvcY0a0x75Ypbdecgq8TLSQVy1Hvlr24/ZmnEFTJJjel4boJ+RjUKJvm01E0NTygb0QHvWKpoxI2fzY+ekjOr9EkYa1sKyVz9PZHRyJhJFNjOiOLQLHsz8T+vk2J47WdCJSlyxRaLwlQSjMksAdIXmjOUE0so08LeStiQ2hzQ5lSyIXjLL6+S1kXVc6ve/WWldpPHUYQTOIVz8OAKanAHdWgCgyd4hld4c8bOi/PufCxaC04+cwx/4Hz+AAGDkj0=</latexit>

N  2

b(1 � b)
<latexit sha1_base64="Is8bJ2b/+GOdFK7WLf+sXU/LAEc=">AAAB/3icdZDLSgMxFIYz9VbrrSq4cRMsQl04zEyv7opuXEkFe4F2KJk004ZmMkOSEcrYha/ixoUibn0Nd76N6UVQ0R8CP/85h3PyeRGjUlnWh5FaWl5ZXUuvZzY2t7Z3srt7TRnGApMGDlko2h6ShFFOGooqRtqRICjwGGl5o4tpvXVLhKQhv1HjiLgBGnDqU4yUjnrZgyvYZQR2fYFw4kwSL2+feieTXjZnmeXymVOpQsu0C6VCsaKNVbFspwRt05opBxaq97Lv3X6I44BwhRmSsmNbkXITJBTFjEwy3ViSCOERGpCOthwFRLrJ7P4JPNZJH/qh0I8rOEu/TyQokHIceLozQGoof9em4V+1Tqz8qptQHsWKcDxf5McMqhBOYcA+FQQrNtYGYUH1rRAPkUahNLKMhvD1U/i/aTqmrRFdF3O18wWONDgERyAPbFABNXAJ6qABMLgDD+AJPBv3xqPxYrzOW1PGYmYf/JDx9gl2rJUb</latexit><latexit sha1_base64="Is8bJ2b/+GOdFK7WLf+sXU/LAEc=">AAAB/3icdZDLSgMxFIYz9VbrrSq4cRMsQl04zEyv7opuXEkFe4F2KJk004ZmMkOSEcrYha/ixoUibn0Nd76N6UVQ0R8CP/85h3PyeRGjUlnWh5FaWl5ZXUuvZzY2t7Z3srt7TRnGApMGDlko2h6ShFFOGooqRtqRICjwGGl5o4tpvXVLhKQhv1HjiLgBGnDqU4yUjnrZgyvYZQR2fYFw4kwSL2+feieTXjZnmeXymVOpQsu0C6VCsaKNVbFspwRt05opBxaq97Lv3X6I44BwhRmSsmNbkXITJBTFjEwy3ViSCOERGpCOthwFRLrJ7P4JPNZJH/qh0I8rOEu/TyQokHIceLozQGoof9em4V+1Tqz8qptQHsWKcDxf5McMqhBOYcA+FQQrNtYGYUH1rRAPkUahNLKMhvD1U/i/aTqmrRFdF3O18wWONDgERyAPbFABNXAJ6qABMLgDD+AJPBv3xqPxYrzOW1PGYmYf/JDx9gl2rJUb</latexit><latexit sha1_base64="Is8bJ2b/+GOdFK7WLf+sXU/LAEc=">AAAB/3icdZDLSgMxFIYz9VbrrSq4cRMsQl04zEyv7opuXEkFe4F2KJk004ZmMkOSEcrYha/ixoUibn0Nd76N6UVQ0R8CP/85h3PyeRGjUlnWh5FaWl5ZXUuvZzY2t7Z3srt7TRnGApMGDlko2h6ShFFOGooqRtqRICjwGGl5o4tpvXVLhKQhv1HjiLgBGnDqU4yUjnrZgyvYZQR2fYFw4kwSL2+feieTXjZnmeXymVOpQsu0C6VCsaKNVbFspwRt05opBxaq97Lv3X6I44BwhRmSsmNbkXITJBTFjEwy3ViSCOERGpCOthwFRLrJ7P4JPNZJH/qh0I8rOEu/TyQokHIceLozQGoof9em4V+1Tqz8qptQHsWKcDxf5McMqhBOYcA+FQQrNtYGYUH1rRAPkUahNLKMhvD1U/i/aTqmrRFdF3O18wWONDgERyAPbFABNXAJ6qABMLgDD+AJPBv3xqPxYrzOW1PGYmYf/JDx9gl2rJUb</latexit><latexit sha1_base64="Is8bJ2b/+GOdFK7WLf+sXU/LAEc=">AAAB/3icdZDLSgMxFIYz9VbrrSq4cRMsQl04zEyv7opuXEkFe4F2KJk004ZmMkOSEcrYha/ixoUibn0Nd76N6UVQ0R8CP/85h3PyeRGjUlnWh5FaWl5ZXUuvZzY2t7Z3srt7TRnGApMGDlko2h6ShFFOGooqRtqRICjwGGl5o4tpvXVLhKQhv1HjiLgBGnDqU4yUjnrZgyvYZQR2fYFw4kwSL2+feieTXjZnmeXymVOpQsu0C6VCsaKNVbFspwRt05opBxaq97Lv3X6I44BwhRmSsmNbkXITJBTFjEwy3ViSCOERGpCOthwFRLrJ7P4JPNZJH/qh0I8rOEu/TyQokHIceLozQGoof9em4V+1Tqz8qptQHsWKcDxf5McMqhBOYcA+FQQrNtYGYUH1rRAPkUahNLKMhvD1U/i/aTqmrRFdF3O18wWONDgERyAPbFABNXAJ6qABMLgDD+AJPBv3xqPxYrzOW1PGYmYf/JDx9gl2rJUb</latexit>

equilibrium analysis
<latexit sha1_base64="sfx3UZSpK9FVcmmJl1yvWHQcXU4=">AAACBHicdVA9SwNBEN2LXzF+nVraLAbBKtzlUzvRxjKCUSEJYW8zMUv29s7dOTEcKWz8KzYWitj6I+z8N25iBBV9MPB4b4aZeUEshUHPe3cyM7Nz8wvZxdzS8srqmru+cWaiRHNo8EhG+iJgBqRQ0ECBEi5iDSwMJJwHg6Oxf34N2ohIneIwhnbILpXoCc7QSh13q4VwgylcJUKKQIskpEwxOTTCjDpu3itUq/vF2h71Cn6pUirXLPFqnl+sUL/gTZAnU9Q77lurG/EkBIVcMmOavhdjO2UaBZcwyrUSAzHjA3YJTUsVC8G008kTI7pjlS7tRdqWQjpRv0+kLDRmGAa2M2TYN7+9sfiX10ywt9dOhYoTBMU/F/USSTGi40RoV2jgKIeWMK6FvZXyPtOMo80tZ0P4+pT+T86KBd9GdFLOHxxO48iSLbJNdolPauSAHJM6aRBObsk9eSRPzp3z4Dw7L5+tGWc6s0l+wHn9AIKMmUo=</latexit><latexit sha1_base64="sfx3UZSpK9FVcmmJl1yvWHQcXU4=">AAACBHicdVA9SwNBEN2LXzF+nVraLAbBKtzlUzvRxjKCUSEJYW8zMUv29s7dOTEcKWz8KzYWitj6I+z8N25iBBV9MPB4b4aZeUEshUHPe3cyM7Nz8wvZxdzS8srqmru+cWaiRHNo8EhG+iJgBqRQ0ECBEi5iDSwMJJwHg6Oxf34N2ohIneIwhnbILpXoCc7QSh13q4VwgylcJUKKQIskpEwxOTTCjDpu3itUq/vF2h71Cn6pUirXLPFqnl+sUL/gTZAnU9Q77lurG/EkBIVcMmOavhdjO2UaBZcwyrUSAzHjA3YJTUsVC8G008kTI7pjlS7tRdqWQjpRv0+kLDRmGAa2M2TYN7+9sfiX10ywt9dOhYoTBMU/F/USSTGi40RoV2jgKIeWMK6FvZXyPtOMo80tZ0P4+pT+T86KBd9GdFLOHxxO48iSLbJNdolPauSAHJM6aRBObsk9eSRPzp3z4Dw7L5+tGWc6s0l+wHn9AIKMmUo=</latexit><latexit sha1_base64="sfx3UZSpK9FVcmmJl1yvWHQcXU4=">AAACBHicdVA9SwNBEN2LXzF+nVraLAbBKtzlUzvRxjKCUSEJYW8zMUv29s7dOTEcKWz8KzYWitj6I+z8N25iBBV9MPB4b4aZeUEshUHPe3cyM7Nz8wvZxdzS8srqmru+cWaiRHNo8EhG+iJgBqRQ0ECBEi5iDSwMJJwHg6Oxf34N2ohIneIwhnbILpXoCc7QSh13q4VwgylcJUKKQIskpEwxOTTCjDpu3itUq/vF2h71Cn6pUirXLPFqnl+sUL/gTZAnU9Q77lurG/EkBIVcMmOavhdjO2UaBZcwyrUSAzHjA3YJTUsVC8G008kTI7pjlS7tRdqWQjpRv0+kLDRmGAa2M2TYN7+9sfiX10ywt9dOhYoTBMU/F/USSTGi40RoV2jgKIeWMK6FvZXyPtOMo80tZ0P4+pT+T86KBd9GdFLOHxxO48iSLbJNdolPauSAHJM6aRBObsk9eSRPzp3z4Dw7L5+tGWc6s0l+wHn9AIKMmUo=</latexit><latexit sha1_base64="sfx3UZSpK9FVcmmJl1yvWHQcXU4=">AAACBHicdVA9SwNBEN2LXzF+nVraLAbBKtzlUzvRxjKCUSEJYW8zMUv29s7dOTEcKWz8KzYWitj6I+z8N25iBBV9MPB4b4aZeUEshUHPe3cyM7Nz8wvZxdzS8srqmru+cWaiRHNo8EhG+iJgBqRQ0ECBEi5iDSwMJJwHg6Oxf34N2ohIneIwhnbILpXoCc7QSh13q4VwgylcJUKKQIskpEwxOTTCjDpu3itUq/vF2h71Cn6pUirXLPFqnl+sUL/gTZAnU9Q77lurG/EkBIVcMmOavhdjO2UaBZcwyrUSAzHjA3YJTUsVC8G008kTI7pjlS7tRdqWQjpRv0+kLDRmGAa2M2TYN7+9sfiX10ywt9dOhYoTBMU/F/USSTGi40RoV2jgKIeWMK6FvZXyPtOMo80tZ0P4+pT+T86KBd9GdFLOHxxO48iSLbJNdolPauSAHJM6aRBObsk9eSRPzp3z4Dw7L5+tGWc6s0l+wHn9AIKMmUo=</latexit>

is valid.
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b = 0.61
<latexit sha1_base64="bDktbfbzBD9bBIUpIdYqgxQU7kc=">AAAB73icdVDLSgMxFL3js9ZX1aWbYBFcDZmq03YhFN24rGAf0A4lk6ZtaOZhkhHK0J9w40IRt/6OO//GTFtBRQ8ETs65l3vv8WPBlcb4w1paXlldW89t5De3tnd2C3v7TRUlkrIGjUQk2z5RTPCQNTTXgrVjyUjgC9byx1eZ37pnUvEovNWTmHkBGYZ8wCnRRmr76AJh23V6hSK28em547rmj0tVF1cygqvlagk5hmQowgL1XuG9249oErBQU0GU6jg41l5KpOZUsGm+mygWEzomQ9YxNCQBU14623eKjo3SR4NImhdqNFO/d6QkUGoS+KYyIHqkfnuZ+JfXSfSg4qU8jBPNQjofNEgE0hHKjkd9LhnVYmIIoZKbXREdEUmoNhHlTQhfl6L/SbNkO9h2bs6KtctFHDk4hCM4AQfKUINrqEMDKAh4gCd4tu6sR+vFep2XLlmLngP4AevtEx8Kjrc=</latexit><latexit sha1_base64="bDktbfbzBD9bBIUpIdYqgxQU7kc=">AAAB73icdVDLSgMxFL3js9ZX1aWbYBFcDZmq03YhFN24rGAf0A4lk6ZtaOZhkhHK0J9w40IRt/6OO//GTFtBRQ8ETs65l3vv8WPBlcb4w1paXlldW89t5De3tnd2C3v7TRUlkrIGjUQk2z5RTPCQNTTXgrVjyUjgC9byx1eZ37pnUvEovNWTmHkBGYZ8wCnRRmr76AJh23V6hSK28em547rmj0tVF1cygqvlagk5hmQowgL1XuG9249oErBQU0GU6jg41l5KpOZUsGm+mygWEzomQ9YxNCQBU14623eKjo3SR4NImhdqNFO/d6QkUGoS+KYyIHqkfnuZ+JfXSfSg4qU8jBPNQjofNEgE0hHKjkd9LhnVYmIIoZKbXREdEUmoNhHlTQhfl6L/SbNkO9h2bs6KtctFHDk4hCM4AQfKUINrqEMDKAh4gCd4tu6sR+vFep2XLlmLngP4AevtEx8Kjrc=</latexit><latexit sha1_base64="bDktbfbzBD9bBIUpIdYqgxQU7kc=">AAAB73icdVDLSgMxFL3js9ZX1aWbYBFcDZmq03YhFN24rGAf0A4lk6ZtaOZhkhHK0J9w40IRt/6OO//GTFtBRQ8ETs65l3vv8WPBlcb4w1paXlldW89t5De3tnd2C3v7TRUlkrIGjUQk2z5RTPCQNTTXgrVjyUjgC9byx1eZ37pnUvEovNWTmHkBGYZ8wCnRRmr76AJh23V6hSK28em547rmj0tVF1cygqvlagk5hmQowgL1XuG9249oErBQU0GU6jg41l5KpOZUsGm+mygWEzomQ9YxNCQBU14623eKjo3SR4NImhdqNFO/d6QkUGoS+KYyIHqkfnuZ+JfXSfSg4qU8jBPNQjofNEgE0hHKjkd9LhnVYmIIoZKbXREdEUmoNhHlTQhfl6L/SbNkO9h2bs6KtctFHDk4hCM4AQfKUINrqEMDKAh4gCd4tu6sR+vFep2XLlmLngP4AevtEx8Kjrc=</latexit><latexit sha1_base64="bDktbfbzBD9bBIUpIdYqgxQU7kc=">AAAB73icdVDLSgMxFL3js9ZX1aWbYBFcDZmq03YhFN24rGAf0A4lk6ZtaOZhkhHK0J9w40IRt/6OO//GTFtBRQ8ETs65l3vv8WPBlcb4w1paXlldW89t5De3tnd2C3v7TRUlkrIGjUQk2z5RTPCQNTTXgrVjyUjgC9byx1eZ37pnUvEovNWTmHkBGYZ8wCnRRmr76AJh23V6hSK28em547rmj0tVF1cygqvlagk5hmQowgL1XuG9249oErBQU0GU6jg41l5KpOZUsGm+mygWEzomQ9YxNCQBU14623eKjo3SR4NImhdqNFO/d6QkUGoS+KYyIHqkfnuZ+JfXSfSg4qU8jBPNQjofNEgE0hHKjkd9LhnVYmIIoZKbXREdEUmoNhHlTQhfl6L/SbNkO9h2bs6KtctFHDk4hCM4AQfKUINrqEMDKAh4gCd4tu6sR+vFep2XLlmLngP4AevtEx8Kjrc=</latexit>

x0 = xl
<latexit sha1_base64="+FNb9RXLZUtsa4czvPgc3C4e7no="></latexit><latexit sha1_base64="+FNb9RXLZUtsa4czvPgc3C4e7no="></latexit><latexit sha1_base64="+FNb9RXLZUtsa4czvPgc3C4e7no="></latexit><latexit sha1_base64="+FNb9RXLZUtsa4czvPgc3C4e7no="></latexit>

x0 = xr
<latexit sha1_base64="K5184Dyhy5if706w/4c9USWC8tk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjJ9TV0IRTcuK9hWaYchk2ba0ExmSDLSUvoVblwo4tbPceffmD4EFT1w4XDOvdx7T5BwpjRCH1ZmZXVtfSO7mdva3tndy+8ftFScSkKbJOaxvA2wopwJ2tRMc3qbSIqjgNN2MLyc+e17KhWLxY0eJ9SLcF+wkBGsjXQ38hE8hyNf+vkCsqvVs6Jbg8h2SpVS2TUEucgpVqBjozkKYImGn3/v9mKSRlRowrFSHQcl2ptgqRnhdJrrpoommAxxn3YMFTiiypvMD57CE6P0YBhLU0LDufp9YoIjpcZRYDojrAfqtzcT//I6qQ5r3oSJJNVUkMWiMOVQx3D2PewxSYnmY0MwkczcCskAS0y0yShnQvj6FP5PWkXbMRFdlwv1i2UcWXAEjsEpcIAL6uAKNEATEBCBB/AEni1pPVov1uuiNWMtZw7BD1hvnxAwj+0=</latexit><latexit sha1_base64="K5184Dyhy5if706w/4c9USWC8tk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjJ9TV0IRTcuK9hWaYchk2ba0ExmSDLSUvoVblwo4tbPceffmD4EFT1w4XDOvdx7T5BwpjRCH1ZmZXVtfSO7mdva3tndy+8ftFScSkKbJOaxvA2wopwJ2tRMc3qbSIqjgNN2MLyc+e17KhWLxY0eJ9SLcF+wkBGsjXQ38hE8hyNf+vkCsqvVs6Jbg8h2SpVS2TUEucgpVqBjozkKYImGn3/v9mKSRlRowrFSHQcl2ptgqRnhdJrrpoommAxxn3YMFTiiypvMD57CE6P0YBhLU0LDufp9YoIjpcZRYDojrAfqtzcT//I6qQ5r3oSJJNVUkMWiMOVQx3D2PewxSYnmY0MwkczcCskAS0y0yShnQvj6FP5PWkXbMRFdlwv1i2UcWXAEjsEpcIAL6uAKNEATEBCBB/AEni1pPVov1uuiNWMtZw7BD1hvnxAwj+0=</latexit><latexit sha1_base64="K5184Dyhy5if706w/4c9USWC8tk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjJ9TV0IRTcuK9hWaYchk2ba0ExmSDLSUvoVblwo4tbPceffmD4EFT1w4XDOvdx7T5BwpjRCH1ZmZXVtfSO7mdva3tndy+8ftFScSkKbJOaxvA2wopwJ2tRMc3qbSIqjgNN2MLyc+e17KhWLxY0eJ9SLcF+wkBGsjXQ38hE8hyNf+vkCsqvVs6Jbg8h2SpVS2TUEucgpVqBjozkKYImGn3/v9mKSRlRowrFSHQcl2ptgqRnhdJrrpoommAxxn3YMFTiiypvMD57CE6P0YBhLU0LDufp9YoIjpcZRYDojrAfqtzcT//I6qQ5r3oSJJNVUkMWiMOVQx3D2PewxSYnmY0MwkczcCskAS0y0yShnQvj6FP5PWkXbMRFdlwv1i2UcWXAEjsEpcIAL6uAKNEATEBCBB/AEni1pPVov1uuiNWMtZw7BD1hvnxAwj+0=</latexit><latexit sha1_base64="K5184Dyhy5if706w/4c9USWC8tk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjJ9TV0IRTcuK9hWaYchk2ba0ExmSDLSUvoVblwo4tbPceffmD4EFT1w4XDOvdx7T5BwpjRCH1ZmZXVtfSO7mdva3tndy+8ftFScSkKbJOaxvA2wopwJ2tRMc3qbSIqjgNN2MLyc+e17KhWLxY0eJ9SLcF+wkBGsjXQ38hE8hyNf+vkCsqvVs6Jbg8h2SpVS2TUEucgpVqBjozkKYImGn3/v9mKSRlRowrFSHQcl2ptgqRnhdJrrpoommAxxn3YMFTiiypvMD57CE6P0YBhLU0LDufp9YoIjpcZRYDojrAfqtzcT//I6qQ5r3oSJJNVUkMWiMOVQx3D2PewxSYnmY0MwkczcCskAS0y0yShnQvj6FP5PWkXbMRFdlwv1i2UcWXAEjsEpcIAL6uAKNEATEBCBB/AEni1pPVov1uuiNWMtZw7BD1hvnxAwj+0=</latexit>

time-average regret is multi-value
<latexit sha1_base64="FNZyWHOnwDic5BsJbYRuweVbmMQ=">AAACC3icdVC7SgNBFJ2N7/hatbQZEgQbw240unZBG8sI5gExhNnJTTJkZneZuSuEYG/jr9hYKGLrD9j5N04egooeGDiccy537gkTKQx63oeTmZtfWFxaXsmurq1vbLpb2zUTp5pDlccy1o2QGZAigioKlNBINDAVSqiHg/OxX78BbUQcXeEwgZZivUh0BWdopbabQ6HggNkI6wHV0NOAVBiqUoni4IbJFNpu3iv4xdMgOKRe4cgPTkqBJd5R6fi0RP2CN0GezFBpu+/XnZinCiLkkhnT9L0EWyOmUXAJt9nr1EDC+MBubFoaMQWmNZrcckv3rNKh3VjbFyGdqN8nRkwZM1ShTSqGffPbG4t/ec0Uu0FrJKIkRYj4dFE3lRRjOi6GdoQGjnJoCeNa2L9S3meacbT1ZW0JX5fS/0mtWPBtV5fFfPlsVscy2SU5sk98ckLK5IJUSJVwckceyBN5du6dR+fFeZ1GM85sZof8gPP2CWmHm0s=</latexit><latexit sha1_base64="FNZyWHOnwDic5BsJbYRuweVbmMQ=">AAACC3icdVC7SgNBFJ2N7/hatbQZEgQbw240unZBG8sI5gExhNnJTTJkZneZuSuEYG/jr9hYKGLrD9j5N04egooeGDiccy537gkTKQx63oeTmZtfWFxaXsmurq1vbLpb2zUTp5pDlccy1o2QGZAigioKlNBINDAVSqiHg/OxX78BbUQcXeEwgZZivUh0BWdopbabQ6HggNkI6wHV0NOAVBiqUoni4IbJFNpu3iv4xdMgOKRe4cgPTkqBJd5R6fi0RP2CN0GezFBpu+/XnZinCiLkkhnT9L0EWyOmUXAJt9nr1EDC+MBubFoaMQWmNZrcckv3rNKh3VjbFyGdqN8nRkwZM1ShTSqGffPbG4t/ec0Uu0FrJKIkRYj4dFE3lRRjOi6GdoQGjnJoCeNa2L9S3meacbT1ZW0JX5fS/0mtWPBtV5fFfPlsVscy2SU5sk98ckLK5IJUSJVwckceyBN5du6dR+fFeZ1GM85sZof8gPP2CWmHm0s=</latexit><latexit sha1_base64="FNZyWHOnwDic5BsJbYRuweVbmMQ=">AAACC3icdVC7SgNBFJ2N7/hatbQZEgQbw240unZBG8sI5gExhNnJTTJkZneZuSuEYG/jr9hYKGLrD9j5N04egooeGDiccy537gkTKQx63oeTmZtfWFxaXsmurq1vbLpb2zUTp5pDlccy1o2QGZAigioKlNBINDAVSqiHg/OxX78BbUQcXeEwgZZivUh0BWdopbabQ6HggNkI6wHV0NOAVBiqUoni4IbJFNpu3iv4xdMgOKRe4cgPTkqBJd5R6fi0RP2CN0GezFBpu+/XnZinCiLkkhnT9L0EWyOmUXAJt9nr1EDC+MBubFoaMQWmNZrcckv3rNKh3VjbFyGdqN8nRkwZM1ShTSqGffPbG4t/ec0Uu0FrJKIkRYj4dFE3lRRjOi6GdoQGjnJoCeNa2L9S3meacbT1ZW0JX5fS/0mtWPBtV5fFfPlsVscy2SU5sk98ckLK5IJUSJVwckceyBN5du6dR+fFeZ1GM85sZof8gPP2CWmHm0s=</latexit><latexit sha1_base64="FNZyWHOnwDic5BsJbYRuweVbmMQ=">AAACC3icdVC7SgNBFJ2N7/hatbQZEgQbw240unZBG8sI5gExhNnJTTJkZneZuSuEYG/jr9hYKGLrD9j5N04egooeGDiccy537gkTKQx63oeTmZtfWFxaXsmurq1vbLpb2zUTp5pDlccy1o2QGZAigioKlNBINDAVSqiHg/OxX78BbUQcXeEwgZZivUh0BWdopbabQ6HggNkI6wHV0NOAVBiqUoni4IbJFNpu3iv4xdMgOKRe4cgPTkqBJd5R6fi0RP2CN0GezFBpu+/XnZinCiLkkhnT9L0EWyOmUXAJt9nr1EDC+MBubFoaMQWmNZrcckv3rNKh3VjbFyGdqN8nRkwZM1ShTSqGffPbG4t/ec0Uu0FrJKIkRYj4dFE3lRRjOi6GdoQGjnJoCeNa2L9S3meacbT1ZW0JX5fS/0mtWPBtV5fFfPlsVscy2SU5sk98ckLK5IJUSJVwckceyBN5du6dR+fFeZ1GM85sZof8gPP2CWmHm0s=</latexit>

normalized time-average social cost is multi-value
<latexit sha1_base64="Cl64o32xuw4NabT7uOBdx0knrrA="></latexit><latexit sha1_base64="Cl64o32xuw4NabT7uOBdx0knrrA="></latexit><latexit sha1_base64="Cl64o32xuw4NabT7uOBdx0knrrA="></latexit><latexit sha1_base64="Cl64o32xuw4NabT7uOBdx0knrrA="></latexit>

Two attracting periodic orbits coexist
<latexit sha1_base64="n6FhdbYKOL9Hwf/b7m/XVnT4QEI=">AAACD3icbVC7TgMxEPTxDOF1QEljEYGoors0UEbQUAYpLymJIp+zSaz47JO9B0RR/oCGX6GhACFaWjr+BudRQMJIK41mdrW7EyVSWAyCb29ldW19YzOzld3e2d3b9w8Oq1anhkOFa6lNPWIWpFBQQYES6okBFkcSatHgeuLX7sBYoVUZhwm0YtZTois4Qye1/bPyvaYM0TCOQvVoAkbojuBUm0igpVzDg7ui7eeCfDAFXSbhnOTIHKW2/9XsaJ7GoJBLZm0jDBJsjZhBwSWMs83UQsL4gPWg4ahiMdjWaPrPmJ46pUO72rhSSKfq74kRi60dxpHrjBn27aI3Ef/zGil2L1sjoZIUQfHZom4qKWo6CYd2hAGOcugI40a4Wynvs0k2LsKsCyFcfHmZVAv5MMiHt4Vc8WoeR4YckxNyTkJyQYrkhpRIhXDySJ7JK3nznrwX7937mLWuePOZI/IH3ucPgbWc8Q==</latexit><latexit sha1_base64="n6FhdbYKOL9Hwf/b7m/XVnT4QEI=">AAACD3icbVC7TgMxEPTxDOF1QEljEYGoors0UEbQUAYpLymJIp+zSaz47JO9B0RR/oCGX6GhACFaWjr+BudRQMJIK41mdrW7EyVSWAyCb29ldW19YzOzld3e2d3b9w8Oq1anhkOFa6lNPWIWpFBQQYES6okBFkcSatHgeuLX7sBYoVUZhwm0YtZTois4Qye1/bPyvaYM0TCOQvVoAkbojuBUm0igpVzDg7ui7eeCfDAFXSbhnOTIHKW2/9XsaJ7GoJBLZm0jDBJsjZhBwSWMs83UQsL4gPWg4ahiMdjWaPrPmJ46pUO72rhSSKfq74kRi60dxpHrjBn27aI3Ef/zGil2L1sjoZIUQfHZom4qKWo6CYd2hAGOcugI40a4Wynvs0k2LsKsCyFcfHmZVAv5MMiHt4Vc8WoeR4YckxNyTkJyQYrkhpRIhXDySJ7JK3nznrwX7937mLWuePOZI/IH3ucPgbWc8Q==</latexit><latexit sha1_base64="n6FhdbYKOL9Hwf/b7m/XVnT4QEI=">AAACD3icbVC7TgMxEPTxDOF1QEljEYGoors0UEbQUAYpLymJIp+zSaz47JO9B0RR/oCGX6GhACFaWjr+BudRQMJIK41mdrW7EyVSWAyCb29ldW19YzOzld3e2d3b9w8Oq1anhkOFa6lNPWIWpFBQQYES6okBFkcSatHgeuLX7sBYoVUZhwm0YtZTois4Qye1/bPyvaYM0TCOQvVoAkbojuBUm0igpVzDg7ui7eeCfDAFXSbhnOTIHKW2/9XsaJ7GoJBLZm0jDBJsjZhBwSWMs83UQsL4gPWg4ahiMdjWaPrPmJ46pUO72rhSSKfq74kRi60dxpHrjBn27aI3Ef/zGil2L1sjoZIUQfHZom4qKWo6CYd2hAGOcugI40a4Wynvs0k2LsKsCyFcfHmZVAv5MMiHt4Vc8WoeR4YckxNyTkJyQYrkhpRIhXDySJ7JK3nznrwX7937mLWuePOZI/IH3ucPgbWc8Q==</latexit><latexit sha1_base64="n6FhdbYKOL9Hwf/b7m/XVnT4QEI=">AAACD3icbVC7TgMxEPTxDOF1QEljEYGoors0UEbQUAYpLymJIp+zSaz47JO9B0RR/oCGX6GhACFaWjr+BudRQMJIK41mdrW7EyVSWAyCb29ldW19YzOzld3e2d3b9w8Oq1anhkOFa6lNPWIWpFBQQYES6okBFkcSatHgeuLX7sBYoVUZhwm0YtZTois4Qye1/bPyvaYM0TCOQvVoAkbojuBUm0igpVzDg7ui7eeCfDAFXSbhnOTIHKW2/9XsaJ7GoJBLZm0jDBJsjZhBwSWMs83UQsL4gPWg4ahiMdjWaPrPmJ46pUO72rhSSKfq74kRi60dxpHrjBn27aI3Ef/zGil2L1sjoZIUQfHZom4qKWo6CYd2hAGOcugI40a4Wynvs0k2LsKsCyFcfHmZVAv5MMiHt4Vc8WoeR4YckxNyTkJyQYrkhpRIhXDySJ7JK3nznrwX7937mLWuePOZI/IH3ucPgbWc8Q==</latexit>



Extensions and problems

Extensions
I More strategies
I Heterogeneous case with two different learning rates
I Different dynamics

Problems
I Provable chaos in other games (e.g. zero-sum games)?
I Variance of the interval map (even for the logistic map)
I Lower bound for regret (variance), sensitive dependence on

parameters?
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Upper bound

Figure: Attractor (cyan) and average regret (white) with the bound
(yellow) for b = 0.61, a ∈ (4, 54)



Upper bound

Figure: Attractor (cyan) and average regret (white) with the bound
(yellow) for b = 0.62, a ∈ (4, 54)



Upper bound

Figure: Attractor (cyan) and average regret (white) with the bound
(yellow) for b = 0.90, a ∈ (4, 54)



Proper upper bound

Figure: Attractor (cyan) and average regret (white) with the bound
(yellow) for b = 0.96, a ∈ (40, 190)



Proper upper bound

Figure: Average regret for b = 0.96, a ∈ (40, 190)



Proper upper bound: b = 0.96 zoom



Thank you!


